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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google'books sits 


https://books.google.com [m] 


+$ kapea f beds the +Å 


BAMA A tieta tiae ti itititittiitiiiiiiisrtstsaas 


thd da lboiesial 


-FS Ti . sie 


Y 


Dk ee a 


y HEA S 
EAIN : 
i i Ps 


R SE E 


WWVERSITY: LIB 


N 
N 


yI 


hipo" 
an 


STANFO 


- 
* 


Aa St NY 
aia T EA 


aW 


ist 
Rh AS 
By Ra 


t*, 


j Sni e GR Sa 
Ate, m: y ri whe a 


Li 
G Art ‘ ‘a 
* r] Eg 

r,s SATA EAR + 
a We ON AE 
o> ly et) odes te 

: s 7 4 

- 

i, 

7 


TA PY i { jae F . y 7 
= a y "E P are 
fj = vi i À ET 4 LM : <9 n 4 . } t 
iam ` í PE Aa T i >» b ` 4 
BrP AN EARE V E Rh í 
4 9 St d d ` d La y ` 
i f 7 7 - i T 7 \ i» 
d < ri + r m ò p , », : 
« >. 
s f, "i S Wr ’ 4 ~ [ ¢ 2 
a Iei Ka Ti "i 
+ kd À ' d . . à 
TAPE , é ERE 
t -j HI 
“> © 
4) “Vas 4 ' 


“ ar . - = - 
á E. á hd i 
le ` 
: Dr P i 
m à i 
~ * 7 # n 
. i 
Era bá E 
. 7 ts 
a % 
>» L 
'y 
. 
’ ry ' | * 
La àl P E 
y 4 i d 
nae 


-4 


RADIO aew WOT fe 


VOLUME. XVI 


FEBRUARY Ilth—JUNE 24th, 1925 


at > 
> ys p 
> ` 


ALL RIGHTS RESERVED 


Published from the Offices of “THE WIRELESS WORLD” 
ILIFFE & SONS LTD., DORSET HOUSE, TUDOR ST., LONDON, E.C.4 


j2 
o 
| 
== 
oa 
een 
= 
ie 
Senate 
iP 
oma 
om 
eS 
ca 
ome 
poe 
a 
a= 
ene 
ae 
=a 
—— 
ed 
—z 
xa 
> 
ee 
aD 
=e 
nee 
—- 
a 
——— 
oma 
cy 
mm 
— 
EO 
ae 
amana 
aa 
one 
<==? 
I 
—s 
Cs 
oma 
—w£ 
— 
omy 
C 
e 
SAPERE 
id 
n= 
oma 
ama 
> 
cam 
omw=> 
amare 
a 
ad 
— 
oom 
ad 
at 
"e 
i 
ra 
—— 
a 
ae 
e 
SERORS 
om 
Ceeiel 
oma 
al 
= þad 
ial 
ad 
aed 
ed 
ware 
ia 
rw 
EARR 
oenn 
enee 
om 
a 
oa 
ome 
a 
o 
TS 
ernie 
as 
——, 
—- 
mri 
om 
ed 
AEE 
aD 
—= 
—— 
<a 
oS 
ell 
—_ 
om 
—_ 
cer 
— 
a 
— 
> 
ne 
namm 
=> 
amare 
AAE 
aED 
e 
amea 
a 
=m 
—— 
AREER 
a 
aa 
mt 
ome 
aama 
anme 
B» 
ome 
=a 
—* 
—_ 
a 
EREE 
— 
met 
[ete 
p 


Absorption Wavemeter, 278 
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—— Insulator, An Efficient, 542 

—— Lead-in Connections, 473 
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—— Distortion, Causes of, 299 
—— Filaments in Series, 'Tonnecting, 627 
—— Holder and Resistance, A Combined, 420 
--—- Holder, A Useful, 614 
—-— Holder for Panel "Mounting, A, 362 
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Loud Spedkerg (nt the Ideal Home Exhlibi- 
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-——, World’s Largest (Dubilier), 636 

Constructing Sets from Unita: The 
Blok Equipment, 395. 396 

Contact Studs, Screws used as, 342 

Control Condenser, Low-Capacity, 185 
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Eclipse, Wireless in the, 53 

Economic Electrice. Ltd.'s, .06 Valve, 258 
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—— Voltmeter with Push-button Control, 648 

Fine Adjustment Mechanical Coil Holder, 251 

—— Tuning, Devices for Securing, 169, 170, 171, 
172 

First International Amateur Congress, 379, 380 
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G.E.C. Spade Terminal, 590 

General Purpose Reeciver (Three Valve), 639, 
640, 641, 642, 643, 
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pregnated with Indian Ink, 14 

---- Lenk, Variable, 3us 
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Neutrodyne, 645 

Heath Geared Condenser, 513 
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Converting, 14 
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Station, 651 
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H.M. The King of the Belgians at 
Commercial Fair, 545 
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at the, 190 
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Igranic Electric Co. Variable Grid Leak, 56 
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Mast at the, 651 

Improved Telephone Tags, 230 

Inchkeith, Revolving Beam Reflector at, 232 
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Interchangeable Condenser of Messrs. 
Scott, 559 

lateresti Five-Valve Re-oiver, An, 168 
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International Amateur Congress, First, 379, 380 

—- Group, An 

— Radio Confesence in Paris, 366 

Intervalve Transformer Designed for Experi- 
mental Work, An, 191, 192, 193 

Isaaca, The Late Mr. Godfrey C., 354 : 

Is It Good for the Set? 63 

Italy, Denmark, Britain (Mr. Giulio Salom, Mr. 
Cohet, Mr. J. E. Partridge), 34 


Jack. The Crawford, 156 

Japan Calling: Mast and Studio nat the Tokiv 
Broadcasting Station, 93 

Johannesburg Station from Without, 577 


Kathodaphone, The, 517 

KDKA, Oscillating Unit at, 488 

— Pittsburg, Studio at, 424 

— Receiver for (Two-Valve Set 
Wave Work, 583 

KOKA's Experimental Aerials, 255 

Transmitting Room, 544 

Kelfort Resistance, 513 

Keyboard Perforator Used on Berne Circuit at 
. Radio House, London, 373, 374 

Knife Switch Contact, An Efficient, 543 

Ko mpn Ute anuses Broadoasting Station, 518 

—-—- Masts and S8elf-supporting Towers at, 649 

— Monster Wireless Mast at, 16 

Kra Filament Resistan:e, 559 
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Kurhaus, The Hague, 637, 638 


Laboratory at University College, Gower 
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Lamplugh Filament Rheostat, 657 

—- Plug and Socket Connector, 657 l 

— Square Law Condenser, 57 

Landing Tender “ Hamilton '—The Last Word 
in Nautical Wireless, 90 

Largest Condenser, World’s, 636 

Lattice Coil Former, 117 

— Masts, Method of Erecting, 499 

—— Tower at Mr. C. Keith Murray's Station, 
6DY (The Storm Menace), 353 

Lead-in Connections, Aerial, 473 

— of Novel Design, Capacity, 380 

Leafield Station, 573 

lettering Punches, Guide for, 307 

L.F. Amplifier, One-Valve, 319, 320. 321 
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Lifeboat of R.M.8. Orbita Equipped with Wire- 
less, 15 


Lightning Protector, Alembic, 657 
moc rae rior for Use Out of Doors, An Effective, 


— Safety Switch, 647 

Listener-in, Troubles of the, 12, 51 

London to Brighton Relay Race, Picking up the 
Newa, 377 

Long Waves, Compact Three-Valve Recciver for, 

466, 467, 

Louden Valve, The, 290 -~ 

loud Spenkers to Aid Train Passengers, 458 

Low Capacity Control Condenser, 185 

—- Capacity Valve Holder, Barrie's, 57 

—— Capacity, Valve Holder of, 47 

——Capacity Valve Mounting, 185 

~—-Frequency Choke Coil, Pye, 614 

—- Loss Air Dielectric Condenser, 314 

—- Loss Coil, Six-turn, 117 


MacMillan Expedition, The, 477 

Macondo Ear Pads, 156 

Marconi A.D.6 Aircraft Apparatus, 611 

-—-, Senatore, and Mr. Godfrey C. Isaacs, 384 

—- Set Used for Broadensting the Opcning of 
the Great West Road, 624 

—- Spark Apparatus, Early, 426 

—— Station at Basle, 412, 413 

—- Wireless Transmitting Plant at 
Station, Essex, 370 

Vnrconiphone Variometer, 483 

Marcuse. Mr. Gerald (2NM), with his Trans- 
initting Apparatus, 28 

Muresfieid. The Royal Corps of Signals’ Trans- 
mitting Room at, 346 

Marking Out Valve Socketa, 386 

-— Tapping Points, 251 

——- Valve Caps, 342 

Mast at the Imperial Wireless Station, Hill- 
morton, Rugby, 651 


Ongar 


Mast D the Station of Mr. F. H. Haynes (2DY), 


— P Build and Erect an Amateur, 94 

Masts and Self-supporting Towers at Koenigs- 
wusterhausen, 649 

McMichnel Dual Filament Resistance, The, 314 

—— Reaction Units, 590 

Mechanical Coil Holder, Fine Adjustment, 251 

Message from the B.B.C.. A, 556 

‘* Micro’’ Amplifier, The, 381 

—— Radio ” Potentiometer, 296 

Microscope Slide Used in the Construction of a 
Grid Leak, 571 

‘ Midget ” Condenser, 513 

Mini!oss Air Diclectric Condenser, 420 

Mirror, Oscillograph, 491 

Morrow, Mr. G. Leslie (6UV), 91 

Morse Compass Card, 

— Receiver, Selective, 479, 480, 481 

Mosul, Wireless Staff at 383 

moe All-Range Portable, 439, 440, 441, 
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Motor Trial, Wireless in (Capt. R. Twelvetrees 
ivin Demonstration with Portable 
adioln), 611 

Mounting for Testing Crystals, Spring, 606 

Miichen, The Mast and Aerial at, 518 

Mullard Wecovalve, 67 

i MUU Rontact ” Plug and So:ket Connection, 


Aaler An ee Plug-in Coil with a String Spacer, 


Multiphone Terminal Bush, 590 

Multi Range Volt-Ammeter, 187, 188 ° 

Multivibrator Wavemeter, A Standard, 309, 310, 
311, 312, 313 

Munster Station, The, 518 

Murray, Station of Mr. C. Keith, 353 


Name Tabs, Method of Securing, 405 

“ Neutroceiver,”’ The, 525 

Neutrodyne Circuits. Vernier Condenser for, 150 

—— “ Four,” The, 210, 211, 212, 213, 261, 262, 

—— Inventor of the (Professor L. A. Hasel- 
tine), 645 

“ Newey ” Snap Terminals, 381 

New York City Temple, Broadcast Transmitter 


at, 654 

Nightingale, The Quest of the, 582 

“ Non-Aerial ” Commercial Portable, 446 

— Mi:rophone Valve-Holder, 116 

—— Pong ” Valvé-Holder, Sterling. 484 

North Middlesex Wireless Club Demonstrating 
a Five-Valve Receiver and Portable Trans- 
mitter, 616 

Northolt Station, 574 

Novel Crystal Sct, A. 403, 404 

—— Earth Connection, 341 


Old Ebonite Panels, Using, 149 

“ Old Home” of 2LO, The, 121 

*‘One-Hole "' Fixing, Bush for, 459 

One-Valve L.P. Amplifier. 319. 320, 321 

‘ Ondia*’ Wavemeter, The, 615 

Ongar Station, Apparatus at, 370, 373 

ead Broadoast Service on Brighton Pier, 
a, 

Operating Cabin on Board 8.S. ‘‘ Ranpura.’’ 345 

“ Ora B” Valves, Adaptor for. 280 

a Drone > Wireless Equipped Lifeboat of 


Ormond Condenser, A New, 614 

< Neutralising Condenser, 314 

Oscillating Unit at KDKA, 488 

Oscillator, The Quarts, 630, 631, 632, 683, 634, 635 
Oscillograph, A Simple, 225, 226, 227 

— Mirror, 491 

Outdoor Wireless. The Joys of, 532 


Padereweki, M. (at the Piano during Broad- 
cast Recital), 223 

Pane! Mounting. Hinged, 460 

Switches, Neat, 150 . 

Papier-maché Loud-Speaker Horns, 484 

Paris Fair, Wireless Stands at the, 584 


.—— International Radio Conference in, 161. 366 


“ Pelican ” Commercial Portable, 445 

Peto Scott Two-Coil Holder, 155, 265 

—— Scott Variable Condenser, 297 

Picking Up a Broadcasting Programme at an 
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Plate Current, Accumulators for, 475, 476 

Plug and Socket Connector, Lamplugh, 657 

---- and Socket Connectors fitted to a Two-Coil 
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-—--- and Socket Connector, Wilding Cole, 590 

—— and Socket Terminals for Experimental 
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Plug-in Coil, Constru-tional Details of a Tapped, 
290 


| aes Fixed Coupler, 70 
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P.M. Crystal Detectors, 156 : 

' Polar Blok ” Equipment, 395. 396 

~-- Demountahle Resistance-capacity 
Intervalve Coupling, 101 

--— Precision Condenser, 590 
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Popoff, “Professor A. S5.. 410 

Porcelain Insulator and Supporting Joint of 
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Portable 50-watt Telephony Transmitter, 446 

-— Motorist: All-Range, 439, 40, 441, 442 
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Portable Receiver on View at the Schools Radio 
Societies’ Exhibition, Two-Valve, 221 

—— Receiver, Three-Valve, 433. 434, 435, 436 

—— Sets, Commercial, 445, 446 — 

— mire, Apparatus, Signal Unit Employ- 


ing, 
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OUR FUTURE POLICY. 


By THE 


ITH this issue we present to our readers the first 

y \ 'of a new series of Zhe Wireless World. ‘The 

appearance of this number also marks an im- 
portant event in the history of the Journal. Hitherto 
published by The Wireless Press, Ltd., The Wireless 
World has now been acquired by Tliffe and Sons Ltd., 
publishers of a number of important specialised journals, 
including Experimental Wireless, The Autocar, The 
Motor Cycle, The Amateur Photographer, etc.. “This 
change of ownership insures that Zhe Wireless World 
will be conducted under an editorial policy entirely 
independent of any commercial or other wireless interests. 

In view of the fact that the size and cover, design 
as well as the general appearance of the Journal has 
undergone a change with this issue, it is well to remind 
those who have not been familiar with Zhe Wireless 
World in the past that this is not a new publication, 
adding to the already large number of wireless periodicals 
- recently published, but, on the contrary, The Wireless 
World has behind it the proud record of fifteen volumes 
dating back over ten years, and entitling it to the dis- 
tinction of being the world’s first wireless journal. 

It has been our endeavour, as far as possible, to indi- 
cate our future policy by carrying into effect with the 
present number changes which we consider will result in 
a definite increase in the popularity of the Journal, whilst 
the general character of The Wireless World, so widely 
known in the past, will be retained. 

The Wireless World has recorded developments in the 
science Of wireless almost since the first practical applica- 
tions were made possible. Every new step and every 
fresh achievement has been chronicled accurately and with 
due regard to a proper sense of proportion. This policy 
of the past we believe to be even more desirable at the 
present time, when discrimination between important and 
unimportant developments is often rendered more difficult 
because the general public is led away by journalistic 
“ stunts,’’ when the importance of any device or invention 
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‘may appear directly proportional to the publicity which 
it receives. We believe that more than ever the need 
exists for a wireless journal of a populae character where 
the utmost attention is paid not only to technical accuracy 
but also to the honest presentation of new ņ}hases of 
development in such a manner that the reader may recog- 
nise the relative importance of every new contribution 
to a science which has became of such universal interest. 

In order that all aspects of witeless: may be dealt 
with, it'is essential that expression should be given to 
the points of view of a number of wireless workers who 
can write on subjects with which they are intimately 
associated. In this way a wide variety of interests can 
be catered for, and, whilst certain articles mayat first 
be found a little beyond readers who have only recently 
taken an interest in wireless, yet a little later on their 
appeal will be just as great as it is to those who may 
have had many years of wireless experience. 

Designs for receivers and experimental apparatus for 
home construction are to be a strong feature of our issues. 
and here our first consideration will be to incor- 
porate new ideas either in the circuits employed or in the 
general design, whilst payiag the utmost attention to 
efficiency and accuracy in technical detail. 

On the lighter side we are pleased to have the oppor- 
tunity of re-introducing to our readers, by means of a 
series of cartoons depicting the troubles of the listener-in, 
a humorous-artist whose work has afforded entertainment 
far many readers of The Wireless World in past volumes. 

Our. primary object is to make The Wereldss World 
the, indispensable Journal of every wireless amateur, but 
to ensure being able to carry out this aim we recognise 
that w: are largely dependent upon the goodwill and 
co-operation of our readers. 

We therefore invite our readers to write to us expressing 
their views on the present number, and we shall welcom: 
any suggestions which are put forward with a view to 
improving upon our present standard. 
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HERE can be no question that radio-engincering 


has became an integral and important part of 
electrical engineering and of the electrical trades 
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generally. One has only to notice on a-journey by rail 
or tram through thë suburbs of London or any large 
town the number of houses and gardens decorated with an 
aerial, and to remember that at least a million persons 
have Post Office licences for broadcasting reception in 
Great Britain, to realise that the radio business must 
employ an immense amount of capital and a large 
personality. 


Wireless Offers a Big Field. 


Not only is there the business of making and supply- 
complete receiving instruments or parts for constructing 
them, but there is the corresponding work in construct- 
ing the appliances for, and working the broadcasting 
stations. Then there is the immense field of marine 
inter-communication, comprising all the construction of 
the wireless transmitting and receiving plant for ships 
and the equipment of coast stations. 

Lastly, there is thestill greater work of the design and 
equipment of long-distance stations calling for knowledge 
and ability of a very high order. For all this work 
there must be the supply of properly trained men. The 
true wireless man, like the true poet, is unquestionably 
born and not made, but even without great genius, ‘yet 
‘with well-trained natural abilities, there is room in the 
business of wireless for the right men. 

Let no one, however, think it is an easy-going, gentle- 
manly occupation which calls for no strenuous work. 
Quite, the contrary. The simplest problems are all worked 
out, and those that remain for solution are very difficult. 
No one can rise above the lower levels unless he has it in 
him to make some new contribution to the subject by way 
of invention or discovery. 
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A Talk on what is Expected of those 
who hope to Succeed in the Pro= 
fession of Wireless Engineering. 


By Dr. J. A. FLEMING, FRS. 


That being the case, we may briefly mention the kind 
of training which should be undertaken. 

Assuming a good school education, up, say, to the level 
of the London ‘‘ Matric’’ examination, it is certainly 
necessary to take a course of training in a technical college 
or university. Radio work demands a very thorough 
knowledge of physics and of some parts of chemistry, 
and something more than an elementary knowledge of 
mathematics if the student is to be able to read much of 


' the current literature and to follow discussions and papers 


at the Wireless Societies’ meetings. Also a general know- 
ledge of telegraphy and telephony is essential. If the 
student has the faculty of storing up in his memory in- 
formation acquired in lectures and by reading, and of 
reproducing it readily in answers to examination ques- 
tions, then it may be of advantage to take a degree in 
engineering, say, the London B.Sc., or some equivalent at 
another university. There are men, however, who have 
not the knack of grappling with exams, and yet have very 
useful personal qualities. In real life it is not so impor- 


tant to have ready-made information stored up in the 


memory as to know where to go to get that information — 
at the right moment. 


The Importance of Personality. 


This brings me to notice the question of personal quali- 
ties in relation to engineering work. The great engineer- 
ing firms and Government Departments long ago recog- 
nised that ability to answer questions in examinations is 
after all a poor test of the possession of those qualities 
which make for success in life. A young man may have 
taken first-class honours in some degree examination and 
yet be a lamentable failure when put into a workshop, 
electrical testing room, factory, or commercial work. 
Therefore, it is the custom now to subject candidates for 
positions in such establishments to a viva voce personality 
examination. ‘The General Post Office include this test 
and award marks for it in their entrance examination for 
positions as Assistant Engineer in the G.P.O., and other 
large engineering companies do the same. 

The qualities they desire to find in such E TN are 


20 


TOTO m e ae 


FEBRUARY 11th, 1925 


Training of the Radio Engineer.— 

the possession of a certain alertness of mind, energy, 
perseverance, power of grappling with difficulties when 
left alone, general virility, and a pleasing address. A 
young engineer has in course of time to contro! labour. 
Organised labour at the present time requires special 
knowledge, courtesy, sympathy, and yet firmness in deal- 
ing with it, and a man without tact or with ill judgment 
may create great difficulties in supervising or directing 
wofkmen. 


` 


Keeping Fit. 


Another matter of importance is bodily health and 
strength. It is the greatest mistake for a youth to neglect 
physical training, or to sacrifice health by neglect of 
proper exercise, by ignorance of physiological laws and 
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help in subsequently acquiring any other Latin or Gothic 
language. . 


A Wide Knowledge Goes a Long Way. 


Then, again, there are many subsidiary accomplish- 
ments which are certainly very useful; such as a little 
knowledge of surveying. practical photography, and skill 
in drawing are all useful in making reports, also manual 
dexterity in the use of tools, and, without doubt, 
a little practical knowledge of ‘‘ First Aid ’’ work, and 
what to do ‘in accidents, bodily injuries, or other risks 
to life. 

Above all, character is of basic importance. Strict 
truthfulness, honesty, integrity, loyalty to the call of 
duty, and-that valuable quality we call ‘‘ playing the 
game,” which is one of the chief advantages nf a public 
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The new Radio Laboratory at University College, Gower Street, where Dr. Fleming ene at of Electrical Engineering. 


The Labogatory has been entirely equipped under the direction of Dr. Fleming and prov. 


es for all kinds of wireless tests and 


measurements to be made, 


principles, or excess of any kind. A very necessary 
acquisition is the power of clear and accurate descrip- 
tion. Science students are apt to be very deficient in 
the power of expressing their thoughts well in writing. 
A young engineer may have to make reports on work or 
results of experiments, and his superiors will judge him 
very much by his ability to write such reports in good 
terse English, in well-chosen language, with all essential 
information set out logically and clearly arranged. This 
requires practice, and does not come by nature. 


The Value of a Foreign Language. 
Furthermore, as a radio engineer will be very likely to 


be sent to work in some distant country, a colloquial ` 


knowledge of some foreign language will often be a 
determining factor in selection for certain posts. A 
young man who has a little knowledge of Spanish would 
find that of assistance in securing a post in South America. 
The power to speak a \Nittle French or German is a great 
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school education, are possessions which in the long run 
may take a young engineer farther than power to ansiver 
examination questions or cramming up book knowledge. 

Employers want men on whom they can rely not to let 
them down and who will not always make their own per- 
sonal advantage the moving motive of their actions. 

Engineering is a profession which, therefore, makes a 
call for a many-sided training. Radio-engineering in 
particular demands a very extensive knowledge of difficult 
subjects. 

In some things more may be, learnt from men than 
from books. ‘The moral is, join the Radio Society in 
your district, and keep yourself in touch with what 
is being done. Make it your aim to know something of 
everything in radio-work, and everything of something, 
but try to get away from beaten paths, and bear in mind 
that to` make your mark you have to do something which 
has not been done before, or to show the world how to do 
something better than has been previously attained. 

A MI 


A An easy to operate sel, tuned by means of a single knob, and giving a choice of two programmes. 
st uction combined with good appearance has been the aim of the author. 
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A Home Receiver, tuning 


to 5XX and the 
Station. 


By 
F. H. HAYNES. 


Simplicity of con- : 
This receiver is particularly suitable where : 


battery charging is a difficulty. 
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Design. 
N designing a receiver intended solely for broadcast 
I reception certain aims should be made. 

(1) Easy Manipulation.—The inexperienced 
listener cannot make simultaneous adjustments on two 
dials, neither can he operate a set which relies for its 
sensitiveness upon the critical control of self-oscillation. 
The tuning adjustments must therefore be limited to the 
manipulation of a single knob for the purpose of render- 
ing reception at maximum strength. In the set here 
described the tuning is carried out entirely by rotating 


© one condenser dial. 


(2) Low Battery Power and maximum signal strength 
for the current consumed.—By making use of a dull 
emitter valve as an amplifier following a crystal detector 
stronger signals are obtained for the battery current 
consumed than by any other arrangement when the 
receiver is connected to an average outdoor aerial and 
located at a distance not exceeding 25 miles from a broad- 
casting station of normal power, or 100 miles from the 
long wave high power transmitter. A valve of the .06 
class is quite satisfactory for use as a low frequency 
amplifier following a crystal detector, and can be operated 
daily for many months from a small 4-volt accumulator. 
The high tension battery, which normally may consist of 
45 or 60 volts, will, if of reliable manufacture and care- 
fully looked after, give twelve months’ service with this 
receiver. 

(3) Provide a Choice of Two ‘Programmes.—Now 
that the B.B.C. operates in addition to local stations a 
high-powered set, and intend shortly to give a service 
from two stations in London, the receiver is fitted with a 
change-over switch to bring about the necessary alteration 
in wavelength. On the 300 to 500 metre band of wave- 
lengths the variable condenser is connected in series with 
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the tuning coil, and to tune to 1,600 metres the condenser 
connéctions are changed over so that it is joined across 
the coil and at the same time some additional turns of 
wire are included. 

If the design is carefully followed the reader will 
find when using rooft. of single wire as an aerial if 
the switch is thrown for long wave reception after tuning 
in to a wavelength of about 370 metres that he will be 
approximately in tune with the 1,600 metre transmission. 
This does not imply that the receiver should only be con- 
nected to such an aerial, for it will be seen when making 
up the set that allowance has been made for working on 
large aerials by providing tapping points on the coils so 
that the desired stations are tuned in with the variable. 
condenser in a mid-position. 

(4) Sensitive and Free from STE crystal 
as a detector is not as sensitive as an oscillating valve, 
but a good crystal can possess a remarkable degree of 
sensitiveness unaccompanied by the distortion which 
results when using a valve in an oscillating condition. 
As compared with a non-oscillating valve detector the 
crystal probably gives better results without, of course, 
the expenditure of battery current. The single stage 


transformer coupled note magnifier cannot produce a _ 


noticeable degree of distortion and yet renders the com- 
bined set exceedingly sensitive. 

(s) Non-Interfering.—Valve ‘detectors are invariably 
designed to oscillate, and in the process of tuning as well 
as when finally adjusted usually energise the aerial and 
create interference. Although most receiving sets on the 
market are built in this way, the user of the set here 
described may perhaps reap some satisfaction in the know- 
ledge that his set can in no way interfere with other 
people’ s reception. 

In addition to the foregoing considerations the ques- 
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Two Range Crystal and Valve Receiver.— 

tion of expense and probable limitations in skill of the 
home instrument maker have not been overlooked, whilst 
the complete outfit should possess a workmanlike finish 
rivalling in appearance any set on the market. | 


Construction. 


Components.—The accompanying table giv es a list of 
the parts needed. 

The crystal set should be constructed Bie neglecting - 
the amplifier and cabinet if the reader intends to make the 
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holes are, of course, subject to variation ; yet the setting 
out should be symmetrical about. the two cross lines indi- 
cating the centre. All points where holes are to be made 
should be centre punched with the pence resting on a firm 
flat surface. 


Drilling.—The Morse twist drills used must have keen 
cutting edges to avoid the risk of breaking away pieces 
of ebonite round the holes. The panel may be clamped 
down flat on to the table or held in the vice backed up 
with a piece of thick wood, Alternatively; two holes 

may be made, one at the top and one at the bottom of the 


latter himself. When the 
cabinet is to be purchased 
teady-made it should be 
procured before a start is 
made on the panels, so that 
the ebonite can be filed 
accurately to fit.. - 

Marking Out 
Panels.— Each panel, be- 
fore truing up, should be 
about yin. oversize all 
round. One edge is trued 
up by filing, holding the 
panel in a carpenter’s vice 
with the edge just project- 
ing. If such a vice is not 
available, an ordinary 
metal parallel-jawed vice 
may be used with pieces of 
wood clamped on to both 
sides of the ebonite and 
with the grain vertical in 
order to eliminate vibra- 
tion while filing. 

Working from the trued- 
up edge, which should be 
quite straight and at right 
angles to the face, the exact 
dimensions of the panel 
may he marked out. A 
piece of paper lightly 


presset over the front of - : 


the cabinet will pick up an 
impression which can be 
transferred to the panel by 
pricking through at the 
corners. Seratch lines 
should be ruled with a 
straight-edge. After care- 
fully filing down to the 
scratch lines, the edges may 
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COMPONENTS REQUIRED. 
1. CRYSTAL SET. 
tin. high grade ebonite, 4$ in. x 7h in., or aes up 
4h in. x Zin. 
_ Variable condenser (“ J.B.” pattern) 0: 0005 m fas.* 
4-pole change-over switch (Utility), with lever and nickel 
plated finish. 
C. ystal detcctor and reliable crysta!.- 
4 terminals. Those shown are “ Colpax” and nickel plated. 
Gin. of ebonite or good strawboard tube 2\in. in oulside 
diameter. 
Piece of planed mahogany, 3 in. thickness (Ho! bies, Ltd.), 
` from which a piece 44 in. x 6 in. can be made with the 
. grain parallel to the longer dimension. : 
202. of No. 16 S.W.G. tinned copper wire or two coils of ; 
“ Glazite.” : 
1 length of ‘(Sistoflex”’ tubing. 
I doz. tags 
fi oz. No. 24 double cotton covered wire. 
$ 02. No. 28 double silk covered wire. 
1 doz. No. 4 x 3 in. brass wood screws with countersunk or 
ratsed heads. 
2 ft. of resin-cored solder. 


: 9, AMPLIFIER. 


ł tn. high grade ebonite panel £$ tn. X 7} in., or squared ap 
fh in. x 7 in. 

jin. ebonite panel, IR in. x 43 in., for terminal strip, I} in. : 
x 4h in. ; 

Filament rheostat, 30 ohms, on china base (Graften Electric : 
Co.) or Ashley type. : 

1 “ Athol” valve holder. 

1 Reliable intervalve transformer. 

8 Terminals. 

Mahogany base 4} in. x Ghin. x Zin. 

2 doz. tags. 

Connecting-up wire. 

2 ft. of resin-cored solder. 

Valve window 1} in. over all diameter for jin. hole, 
nickeled or dull nickeled. 

1 doz. No. 4 xX Zin. brass wood screws wilh countersunk or 
ratsed heads. 

Piece of pliable indiarubber about 1% in. X 2in. x jin. or 


# in. 
Mahogany for cabinet, or a standa-d cabinet can be 
purchased (Pickett Bros.). 
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over switch 


panel, so that it cag be 
screwed down to the bench 
for drilling the. remainder. 

If the large holes for the 
resistance and condenser 
spindłes are to be enlarged 


o to size with a rat-tarl fle, 
circles should be scribed on 


the panels before the centre 
holes are put through. 

Fhe large hole required 
for the valve window may 
be made with a carpenter’s 
brace and bit, using a jin. 
hole as a guide for the 
centre and cutting from 
both sides of the panel. 
When a brace is not avail- 
able for this job, a jin. 
hole is put through at the- 
centre and six others on a 
circumference of a rin. 
circle spaced one radius 
apart. 

The slet for the change- 
is made by 
drilling a row of holes a 
litthe smaller in diameter 
than. the width required, 
joining them up with the 
rat-tail, and finishing the 
sides straight with a small 
flat file. 

Rubbing Down the 
Panels. — When rubbing 
down, the panel should be 
attached to the bench by 
means of screws or three 
nails after snipping off 
their heads. Using 
medium grade carborundum 


be finished by rubbing them on a piece of medium grade 
carborundum cloth laid on a flat surface. 

The positions of the holes must be accurately indicated 
by scratch lines, taking care that the screws for attaching 
the crystal detector and the change-over switch will fall 
on lines which -are exactly parallel to the vertical edges. 
It is presumed that the reader will adopt the type of con- 
denser and switch shown, but with the large variety of 


crystal detectors obtainable the positions of the fixing | 


* Erratum.—In the circuit diagram the condenser capacity is shown as o' 000 3 mfd 
aad should be amended to o’0005 mfd. 
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cloth wrapped round a block of wood, a good matt surface 
may be obtained by rubbing with a circular movement, 


Ebonite former with wonden plugging plece. 
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Two Range Crystal and Valve Receiver.— 
whilst a to and fro motion exactly 
parallel with the longer sides gives 
a very pleasing effect. When a 
suitable surface is obtained the 
rich black colour of the ebonite 
may be restored by treatment with 
a trace of oil. 

Making the Tuning Coil.—The 
wire may be wound upon either 
an ebonite or cardboard former. Lf 
cardboard is used it should be 
thoroughly dried in a warm oven, 
and while still hot liberally im- 
pregnated with shellac varnish and 
again baked. If this is not done 
the cardboard will be affected by 
the humidity of -the atmosphere 
causing it to shrink and at the 
same time reducing the electrical 
efficiency of the inductance. | 

Care must be taken in sawing 
an ebonite tube to size to avoid 
splitting it. A line should be used 
as a guide, and the ends may be 
finally trued up by rubbing on 
carborundum cloth. 

Four pairs of ẹyin. holes should 
be drilled for terminating the ends 
of the windings or, alternatively, 
ribbon loops may be used. 

Single-layer coils are usually 
best wound by hand. On no 


Behind the panel view of the crystal receiver. 
the coils are covered with insulating sleeving. 
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Constructional details of 
the panel and baseboard 
for the crystal set. 
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account must the wire be allowed to run slack and the 
turns should be pushed up close together, keeping the 
wire clean. ‘Tightly twisted loops may be 
made as shown in the wiring diagram, so that 
if necessary the coils may be re- 
duced in size should the set be used 
on a long two-wire aerial. Make 
sure that the direction of winding is 
not reversed when starting on the 
second coil, or, in other words, if 
the end of the first coil is joined to 
the beginning of the second a con- 
tinuous spool will be formed. 

The end of the former is plugged 
with a circular ptece of wood brought 
to size by chiselling or filing. Three 
small screws hold the wood in place 
and two other 
screws will secure 
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it to the base 

when assembling. 

These two screws are 

placed in their some- 

what inaccessible posi- 

tion by attaching them to the end of 
' the screwdriver with soft wax. 

The Anti-Microphonic Valve Holder.— Dull emitter 
valves are well known to be microphonic, and often so 
much so that when making tuning adjustments and other 
movements .near the set pronounced ringing noises are 
heard in the telephones. By mounting the valve holder 
on a piece of pliable indiarubber the microphonic proper- 
ties are practically removed. Constructional details for 
this simple device are shown. 


Baseboards and Terminal Strip.—The wooden bases l 


used to carry part of the apparatus are best made from 
ğin. mahogany, which may be purchased already planed 
clean. Should the sides of the cabinet not be exactly 
square, as is often the case, the baseboards may be made 
a little narrower than the ebonite panels. The ends must 
be finished perfectly square, which can be accomplished 
by filing so that the panels make a good right-angle fit. 
The length of the amplifier baseboard may be finally 
adjusted with the terminal strip in position so that panel 
and terminal strip each fit flush. 

Assembling and Wiring Up.—The apparatus should 
be attached before joining the baseboards to the 
panels. 

No. 16 S.W.G. tinned copper or ‘‘ Glazite ’’ insulated 
wire in three colours is used for connecting up. It 
should be straightened in lengths of about 1oft. by 
securely attaching one end and pulling on the wire with 
pliers until it can be felt to appreciably stretch. The 
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Rear view of the 
amplifier. The 
terminals are 
labelled with 
white enamel 
lettering. 
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wire should be then snipped up into pieces of about 2ft. 
and carefully handled to avoid bending. 

Tags must be fitted over -all ` 
points of connection to avoid over- 


heating of components and to. 
facilitate the making `of good 
joints. Only right-angle bends 


are made in the wires, and joint- 
ing is best done using a small hot, 
but not red-hot, iron, and resin- 
cored solder. Alternatively, soft 
tinman’s solder may be used with 
the merest trace of ‘‘ Fluxite.”’ 
The special ‘‘ Ezi-Wiring ’’ inset 
should render the work of con- 
necting up quite simple. 


Operation. 


Good reception should first be 
obtained with the crystal set, 
apart from the amplifier. The 
signal strength obtainable will de- 
pend entirely upon the merits of 
the crystal employed. -Many of 
the crystals on the market are 
thoroughly reliable specimens of 
synthetic galena. ‘‘ Hertzite’’ is 
one of the original crystals of this 
type, and can be relied upon to 
give satisfactory results. A crystal 
detector with a micrometer adjustment 
simplifies the process of obtaining a 
suitable contact. 

The local and the 1,600 metre station should be 
received with the condenser somewhere near a central 
setting. Should it be necessary to adjust to the 180° 
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position of the con- 
denser, one should in- 
troduce some addi- 
tional turns on to the 
coils by rewinding with 
finer wire, but this will 
only happen when 
working on an exceed- 
ingly short aerial. On 
the other hand, should 
it be found that maxi- 
mum signal strength is 
obtained when the con- 
denser is adjusted to less than 6° from zero the end 
sections may be removed on one or both of the ranges. 
Again, this will only-happen when the aerial dimensions 
are far in excess of the rooft. authorised by the 
Postmaster-General. 

In bringing the amplifier into operation, connect the 
terminals through with short pieces of wire and transfer 
the telephones to the opposite terminals. With the valve 
inserted and the filament resistance in the ‘‘ off ’’ posi- 
tion, connect up the filament battery. Gently turn on the 
filament current with the resistance and examine the valve 
to see that the filament is glowing. When the H.T. 
battery is connected to its terminals strong signals should 
be obtained from the outfit, providing the tuner is properly 

adjusted. 

The actual set shown here was tested out on an average 
aerial at a distance of nine miles from. 2LO and about 
30 from 5XX (Chelmsford). The output was sufficient 
| to successfully operate an Amplion 
loud-speaker of the ‘‘ Junior- de 
Luxe’’ pattern in a small room. 
Although not intended as. a loud- 
speaker set it can be successfully so 
employed within these limits. = 
Telephone receivers up to foui 
pairs may be connected in series, 
and strong signals should be obtain- 
able from the nearest broadcasting 
station. | ae 


Microphonic valve noises are avoided — 
by supporting the valve holdet on an 
_ indiarubber platform. 


Details for making up 

the panels and base of 

the amplifier. The base- 

board must be adjusted 

to length when the cabi- 
net is available. 
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Two Range Crystal and Valve Receiver.— 

The Accessories.—A few words concerning the setting 
up of a good aerial will not be out of place, for where 
a crystal is used as a detector it Is essential to pay care- 
ful attention to the construction of the aerial. It is 
probably unnecessary to point out that the aerial wire 
should be as high as possible, and particularly is it 
important where 
surrounding objects 
exist, such as trees 
or tall buildings. It 
should be the aim to 
arrange the aerial 


Front views of the 
finished set. The upper 
terminal on the left is 
connected to the aerial. 
Labelling is scarcely 
required as the iden- 
tity of the terminals is 
obvious. The white 
: ot indicating the set- 

ting of the condenser 
is a piece of knitting 
necdle driven tight 


wire to be at least 
higher than any ad- 
joining structures 
which are likely 
to cause screen- 
mg 

The far end of the aerial may usually be supported by 
a light pole about 35ft. in height, whilst the leading-in 
end can as a rule be secuted to a chimney stack. 
A short mast about roft. in height erected from 


the roof usually improves reception, though it is better 
not to attempt the setting up of a roof mast unless the 
reader has some experience in roof work. 
aerial so as to be 


The lead-in 


should drop away from the well clear 


om p- pd = Morne = 
: =a re, 
E -ue —— 
He 
HH 
H 
+t 
i 
“u 
ya 
Wi 
i 
7 i 
ith 
+} 
a ee 
TE f 
a4 . 
f ' 
| 
9 
Lp j 


lI 


rr = 
PN ao ———————————————— = 


It can be 
or pur- 


Dimensional drawing of the cabinet. 
made up from planed jin. mahogany, 
chased ready made. 
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of walls, gutters, spoutings, etc., and should take a 
short and direct path to the aerial terminal of the instru- 
ment. One hundred feet of single wire makes a good 
acria], whilst if the supporting mast is well stayed a two- 


wire acrial may be constructed, using 5ft. lengths of 
stiff bamboo as spreaders. The aerial wire should, for 
preference, be enamelled and not too heavy. The earth 


connection should be 
as short as possible, 
and make either re- 
liable connection to 
the water main or be 
soldered to a sheet 


into a hole and rubbed 
down with the panel. 
A scratch line will 
serve equally well. 
The valve window may 
be replaced by a grat- 
ing of seven holea. The 
amplifier terminals are 
linked across to the 
crystal set with two 
short pieces of strai ae 
ened No.16 tinned 


of galvanised iron 
buried in moist soil. 

Of the valves 
of the dull emitter 
type “consuming a 
minimum of fila- 
ment current might be mentioned the D.E.3, B.5, 
A.R.o6, and the D.o6. As these valves pass a 
filament current of only 60 milliamperes and operate 
on a filament voltage of 3 to 3.5, it will be found 
that quite a small accumulator will give many months’ 
service. Special accumulators have been introduced for 
operating these valves, and mention might be made of 
the D T.G. pattern, which is obtainable in a charged 
condition and rendered active merely by the 
addition of acid. Two of these cells will be 
needed to give 4 volts. It is important that 
the maker’s instructions given on the label 
should be most carefully followed. 

A high-tension battery should be pur- 
chased, giving a maximum yoltage of 45 to 
60, and it is not essential in this instance to 
provide tappings for various voltages, when 
using valves of the types mentioned above. 
The reader is reminded that an accidental 
short circuit to either the filament heating or 
H.T. battery will in all probability ruin 
it, and for this reason the leads used for 
connecting up should be attached to the in- 
strument terminals before the battery ter: 
minals. 

There is no need to disconnect the batteries 
when the instrument is out of use, but one 
must always be quite sure that the filament 
resistance is turned to the off position. The 
aerial must never be left connected through 
to the set, but should he earthed by means 
of a suitable switch or disconnected from the 
aerial terminal and joined to the earth lead. 
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AMPLIFICATION BY MEANS OF REACTION. 


An Important Article Discussing the Effects of Reaction on Weak ‘and 
Strong Signals. 


; By CAPTAIN H. J. ROUND, M.I.E.E. 
(Chief of Research Depariment of the Marconi Company). 


HE complexity of actions in a 
wireless telephone receiver, 
even one of the simplest 

type, is very great, and the follow- 
ing remarks may possibly initiate 
turther research into the subject. 

An aerial has certain constants: 
inductance (L), capacity. (C), and re- 
sistance (R). At resonance, if a 
steady alternating E.M.F. is applied 
to it, R determines the value of the current in the aerial. 


At resonance the current is determined hy i= Away 


| R 
from resonance the current is determined by all three 
constants, IL, C, and R, and 
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n being the frequency of the Gene and E the E.M.F. 
A wireless telephone signal consists of a carrier wave 
and side waves representing the modulation. In broad- 
cast work these side waves extend from 50 cycles to 
10,000 cycles on either side of the carrier wave. Conse- 
quently, if we tune to the carrier wave, its current value 
in the receiving aerial is merely determined by R, whereas 
the strength of the side bands is determined by R, I., 
and C. 


The Effects of Reaction. 

By applying reaction with a valve to a circuit con- 
taining R, we can effectively reduce the value of R to 
an extremely small value, but, unfortunately, owing to 
the fact that the valve characteristic is not straight, this 
reduction of R is not constant with amplitude. 

The tendency to reaction or, in other words, the negative 
resistance applied to the circuit by the. valve, may de- 
crease with the amplitude of signal; it may increase (the 
Turner trigger condition), or it may be kept constant over 
small ranges of amplitude, but it is extremely difficult 
economically to keep it constant over any great range of 
amplitude. The more usual and stable case—when one 
goes into oscillation smoothly by increasing the réaction 
coupling [not with a click ]—is when the tendency to 
reaction decreases with the amplitude’of signal; that is, 
the effective R increases with amplitude, and in this case 
a valve that is weakly oscillating will actually stop 
oscillating if a signal of sufficient strength arrives. 

_ The point involved here is rather intricate. An oscil- 
latory circuit made of copper coils and a condenser, how- 
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This article discusses the most import- 
ant subject of the effect of reaction. 
The author shows that reaction with a 
valve reduces the resistance of an aerial 
: fo zero with weak signals. With strong 
: signals, however, the resistance of the 
: aerial tends to increase, and therefore 
the effect of reaction as a means of 
increasing signal strength is reduced. 
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‘ever low its resistance, behaves ac- 
cording to Ohm’s law. That is, the 
ratio of current to voltage 1s the same 
for all amplitudes. A circuit with 
reaction behaves as one of lower re- 
sistance than it actually is, because 
energy is triggered from the battery 
by the incoming applied force. The 
i triggered energy is proportional (for — 

one “factor) to the average slope of 
the valve characteristic through. the amplitude through 
which it is being swept. If the amplitude increases, the 
average slope will alter. : 

This results in the actual current not being quite pro- 
portional to the applied force for all values of she latter. 
One effect of this is that if during the time one signal is 
being received another enters, the first signal immediately 
alters m strength—or if a valve is oscillating and a 
signal arrives, the strength of the oscillations alter. 

However, the larger the valve, or the more valves in 
parallel, or the more the plate voltage applied to the 
valve, providing care is taken to choose the best point 
on the characteristics, the better is this constancy of R 
over large ranges of amplitude. 

A standard broadcasting receiving aerial tuned to 300 
metres (frequency 10°) has the following constants ap- 
proximately : 


L=125 mics. C=o0.0002nF. R = 20 ohms. 


(Of course, this is only a crude guess at the average.) 

If a voltage of 100 volts is applhed over a range of 
frequencies from 10*+10,000 to 10°—10,000, the / 
currents produced would be those in column 1. (Currents 
produced when Resistance ts 20 ohms) of the table. 


Current Current Current Current 
Frequency. when when when when | 
Resistance Resistance! Resistance. Resistance 
is 20 Ohms.| is 5 Ohms. | is 1 Ohm. | is Zero. 
1086-4- 10,000 4.0 6.3 6.6 6.6 
10 + 5,000 4.7 11.0 13.0 13.0 
108- 2,000 4.9 17.0 31.0 33.0 
10%-+- 1,000 | 5.0 . 19.2 55.0 66.0 
106 500 | 5.0 19.8 80.0 130.0 
106+ 100 5.0 20.0 99.0 660.0 
oe a | 5.0 20.0 100.0 ne 
10° 100 | 50 | 20.0 99.0 660.0 
Jo6— 500 | 5.0 | 19.8 80.0 130.0 
10¢— 1,000 | 5.0 | 19.2 55.0 | 66.0 
10t®&— 2,000 4.9 17.0 31.0 | 33.0 
10*— 5,000 | 4.7 | 11.0 13.0 13.0 
108 — 10,000 | 4.0 6.3 6.6 6.6 
A IQ 
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Amplification by Reaction.— 
If, however, by means of reaction we reduce the 20 ohms 
successively to 5 ohms, 1 ohm, and then to zero, the 
further results shown in the table will be obtained. 

I have plotted all these results in the curves of Fig. 1. 
These curves will repay some consideration. The carrier 
wave steadily increases with the reduction in R; this is 
of enormous value in increasing the sensitiveness of our 
detector, because of its square law of rectification. 

The strength of signal from any side wave will increase 
steadily up to the point where the bend of the rectifier is 
effectively swept through by the carrier wave, due to the 
increase of the carrier wave alone. Of course, the bend 
of the rectifier-is never very clearly defined. If our trans- 
mitting station be ever so 
weak, as long as it is con- 
stant in wavelength we can 
bring this carrier wave up, by 
micrometer adjustments of the 
reaction, to a value which will 
render the sensitiveness of 
the detector system to the 
side waves (and to the 
mush) linear. 
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Note Magnification. 


The meaning of this is 
that any magnification now re- 
quired should be given at that 
frequency where magnifica- 
tion can be obtained most 
economically, i.e., by a L.F. 
magnifier. 

But what of the resultinz 
sound produced from a tele- 
phone station ? 

All the side waves should 
be equally represented, but 
from any of the curves it can be seen that the low note 
frequencies have larger amplitudes than the higher note 
frequencies. In the limiting case the amplitudes obtained 


I. : : 
are — times the correct amplitude, where z is the differ- 


ence of frequency from the carrier. The result would 
be to make speech and music very soft and low toned. 
Mr. T. L. Eckersley and Mr. P. W. Willans some 
time ago suggested passing the rectified currents through 
a resistance and small choke coil and afterwards magni- 
fying the voltage across the choke coil. It will be seen 
that the voltage across the choke is proportional to 
n times the voltage across the resistance ahd 
choke up to a value of #, where 2zwlI. is still small com- 
pared with the resistance. The result would be a com- 


P 
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plete correction of the -- error, but with as complete an 
nt 


elimination of the square law of the detector as is desired. 
Note magnifier transformers designed with insufficient 
turns have a strong tendency to reduce the lower fre- 
quencies somewhat according to this law, and are thus 
suitable for use on sets in which one desires to work very 
close to reaction, but they should be used only with the 
rectifier, and not in the later note magnifying stages. 
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FREQUENCY CYCLES PER SECOND 


Fig. 1.—The value of the current flowin 
over a range of frequencies when the 
tances of 20, 5, 1, and zero ohms. 
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What, however, of the normal case when reaction is 
applied only to that point which does not muffle signals 
—no correction devices being applied ? 

Gain is immediately obtained over the no-reaction case, 
because of the increase of the carrier wave, and this is 
probably the more important gain. Then, depending 
entirely on our telephones and amplifier circuit (obviously 
high-toned circuits and telephones are more favourable for 
this purpose), the magnification can be carried to the 
point where muffling occurs. 

Curve 5 ohms of Fig. 1 is one in which there is not 
too much tilting of the curve for the ordinary receiver. 

It would depend enormously on our initial strength 
what total magnification this represented, but it could 
he estimated in any particular 
case if the voltage of the 
signal was known and if the 
curve of the rectificr was also 
known. 

As a rough guide, we can 
say that equal signals will be 


Poo given at a range of 4x V7 4 
H times the distance at which no 
reaction is used if we could 
assure no attenuation of the 
signals, but very obviously a _ 
good amateur sweating up 
everything to the limit without 
much regard to quality could 
beat this easily. 


The Effect of the Size of 
the Aerial. 


An interesting point arises 
here. Suppose our reaction is 
applicd to the aerial. If we 
increase the capacity of the 
aerial to double, our resist- 
ances are not increased (this one can prove experiment- 
ally), but our I. value at some particular frequency is $ 
what it was before; that is, 2a7#L is 4 of the previous 
value, and consequently in the limiting case where R=O, 
all side wave amplitudes are double the value in the pre- 
vious limiting case. 

Certainly, if we are using the voltage across our in- 
ductance, this has gone down, but a ratio of transforma- 
tion will get this up to the correct value again. . 

Consequently, if we cover as large an area as possible 
with aerial wires arranged to keep R low by paralleling, 
and put a suitable ratio transformer to the rectifier, pro- 
viding we can bring our valve up to the reaction point, 
we can increase our range. 

Owing to the curvature of the valve characteristic, one 
cannot guarantee the law of increase of signals at the 
same receiving place. That will depend on the valve 
used, and definitely as the aerial capacity increases the 
reaction will have to be increased to get near the sensitive 
point till we may arrive at a capacity where the damping 
of the aerial is too great for R to be reduced to zero by 
the valve. This increase of aerial capacity is not of real 
practical interest, as a very little more note magnification 
will replace any possible increase which could be brought 
about by the aerial. 


in the circuit 
rcuit has resis- 
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Amplification by Reaction.— 

An interesting case is that of the tuned anode circuit 
with two valves. 

Is it better to react on to the aerial with the first valve, 
or to react on the tuned anode with the second valve? 

In ultimate sensitiveness with dead weak signals, I 
think there is little in it. The constants of an aerial are 
about the same as those of the tuned anode circuit (the 
aerial resistance having its equivalent in the damping of 
the plate circuit of the first valve). In either case the 
amount of possible magnification without serious distortion 
is obviously the same. In general in this case it seems 


as though that circuit ‘with the greater damping should - 


be reacted upon. 

If signals are fairly strong, as the first valve magnifies 
the signals, it would seem somewhat better to react on 
the aerial with the first valve, as signals are weakest 
here, and reaction likes weak signals. But if by chance 
the circuit is a reflex one, then the first valve is not a 
good one to use for reaction purposes, because the large 
modulation of the first valve characteristic by the note 
signal varies its reaction capabilities. 


Reception with a Frame Aerial. 


It is quite easy to see that a frame aerial, although 
it will get less induced voltage than the acrial, will give 
results not unfavourable compared 
with the aerial. 

Its R is less if made with the same 
L and C value as the aerial. Less 
reaction will be required than when 
an aerial is used to bring it to the zero 
R position. Weak signals will now be 
in direct proportion to the applied 
E.M.F., but because the valve is less 
used owing to the smaller R, the ten- 
dency will be for the low value of re- 
sistance due to reaction to be main- 
tained up to a bigger amplitude, thus 
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Constancy of the Carrier Wave. 

And what about the constancy of the carrier wave of 
stations? -> | 

This is the worst feature of all, for unless tbe carrier 
is very constant we are almost helpless. 

‘I can guarantee that most of our English stations are 
as steady as it is at present economical to make them, but 
are they constant during modulation? In other words, 
does the act of modulation affect the carrier wave? 

I have evidence that, even on the best of regulated 
sets, there is some trace of wobbling of the carrier with 
the modulating frequency, but it is intensely difficult to 
prove this point. 

Undoubtedly the above supplies an explanation of the 
wonderful sensitiveness of the so-called ‘‘ zero beat ” 
condition, but in that condition at its best the set is not 
controlling its own oscillation, because the carrier wave 
just prevents it doing so; but if you go slightly out of 
tune with the carrier, your receiver will now oscillate on 
its own. 

Depending on the strength of the carrier wave and the 
strength of the reaction is the range of adjustment over 
which the set will be controlled by the carrier wave. * 
This for maximum results should be reduced by adjust- 
menf to the narrowest practical range. 

Searching should, of course, never be done in the 

critical state except on a small frame. 
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THE NEW 2LO. 


In a few days testing should begin 
at the new London broadcasting 
station which, as most of our readers 
are aware, will occupy a position on 
the roof of Messrs. Selfridge’s in 
Oxford Street, London, W. 

The aerial, of the inverted “L ” 
type, is being supported by two 125ft. 
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lessening the apparent final result in 
comparison with an aerial. 


-- The Effect of the Rectifier. 


Further complications are added by 
the rectifier, 

A crystal applies varying damping 
to` the aerial, depending upon the 
Strength of signal. 

A valve with a grid leak and con- 
denser as rectifier not. only applies 
varying damping te the circuit, 
but the very way it gives a note 
signal tends to vary the reaction 
effects if it is used as the reaciion 
valve, 

Evervthing points to keeping weak 
signals in the rectifier circuit only and 
m using plenty of note magnification, 
but strong jamming, of course, will 
utterly ruin all the wonderful mag- 
nifcation, and can only be guarded 
against by frame reception or loose 
coupling to the aerial. -` 
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lattice towers, one of which is seen in 
the photograph. As the building itself 
is some 100ft. high, the tops of the 
masts will be 225ft. above road level. 

To most readers, probably, the in- 
teresting point in regard to the new 
station will be its power 6f three kilo- 
watts, which is twice that at present 
employed at London and the other 
main stations. 

It is anticipated that the range of 
the station will be very greatly in- 
creased, but at the same time it is likely 
that the presence of such a powerful 
transmitter in the centre of London 
may make reception of other stations 
even more difficult than it is at present 
during the transmission times of the 
old 21.0, 

It is understood that the earth will 
be obtained by connection to the steel 
framework of the building, and this 
added to the great height of the aerial 
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No. 1.—Rigging the Mast. 
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A pare Devoted to New 


A FILAMENT LOCK. 
To prevent the receiving set from 
being tampered with by unauthorised 


persons, a simple switch can be fitted 


capable of being operated only by a 
special plunger, “which i iS therefore ii in 
effect a lock. 


Using a pie to break the Alament circuit. 
To be effective as a “lock” the contacts 
must be beneath the panel. 


A simple form of construction is 

shown with the contacts A and B 

made of hard brass spring and con- 

nected in the lead between the valve 

filaments -and a battery terminal, 

whilst the plunger C is made up from 

l a split peg such as is used for plug 
i and socket contacts.—J. V.`P. 
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IMPROVING BASKET COILS. 
The basket coil is extensively used 


| owing to its easy construction and 


good efficiency. The type wound on 
-. a slotted former is usually preferred 
to the form of -construction which 


Method of reducing dielectric loss in card wound 
X inductance coils. 


makes use of a centre boss and a 
number of spokes for temporarily 
supporting the turns while winding. 

It is probable, however, that the 
use of insulating material between 
the turns. of the wire, such as a picce 
of cardboard does to some extent 
lead to a loss of efficiency. An ob- 
vious remedy is to punch a number 
of holes in the card, reducing it so 
that it is just capable of providing 
the necessary support. Two such 


Valves for Readers. 


For every practical idea sub- 
mitted by a Reader and accepted 
for publication on this page the 
Editor will forward by post a : 
receiving valve of British make. 


methods of punching the cards are 
shown. The punch can be con- 
structed from a piece of brass tube 
sharpened at the end like a cork 
borer.—L. L. 
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MOUNTING HONEYCOMB COILS. 

Various methods are used by 
manufacturers of plug-in coils for 
securely attaching the winding to the 
ebonite piece carrying the plug and 
socket, and the 
amateur who makes 
-his own plug-in coils 
often finds difficulty 
in reprod®Ūging the 
fom of fixing 
adopted in the com- 
mercial types. The 
accompanying illus- 
tration shows a very 
simple way of secur- 
ing the ebonite piece 


Ideas and Practica! Devices. 


to the coil, 
attachment. 


and gives quite a strong 
The coil is bound on 


by means of thread passing through 


A good way of securing a home-made 
ng coil to a plug and socket mount. 


the two sawcuts A, which for small 
coils need not be deeper than 3in. 
W. J.S. 
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MAKING USE OF SCRAP PIECES OF 
CRYSTAL. 

When breaking up a large piece of 
crystal to produce specimens of con- 
venient size for use in the detector, 
pieces of crystal break away which 
are unfortunately too small to be 
held by the screw. These small pieces 
can be rendered of service by mount- 
ing them in small beads of Woods 


metal. A number of holes about Hin. 
deep by $in. in diameter are drilled 


Casting up small pieces of crystal into 
pellets of Woods metal. 
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Novelties from our Readers.— 

in a hard wood board. The Woods 
metal is melted in a ladle, and a 
small quantity poured into each hole. 
Before the metal sets, pieces of 
crystal are placed in position, using 
a small pair of forceps. The crys- 
tals thus mounted can usually be 
lifted from the holes in the wood, 
but if this is found to be difficult a 
chisel can be used to link up the 
holes, leaving the mounted crystals 
free.—P. A. N. 
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PLUNGER SWITCH FOR SERIES- 
PARALLEL CIRCUITS. 


Many circuit diagrams indicate the 
use of a series-parallel switch for 
connecting the aerial tuning condenser 
either in series with the tuning in- 
ductance or in parallel across it. To 
produce the necessary change in the 
connections a double pole two-position 


= 
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A plunger type series—parallel switch ano bibs manner of connecting it in the tuning 
: rcuit. 


switch may be used, but if it is de- 
sired to take up as little panel space 
as possible, it then becomes necessary 
to construct a switch with contacts 
behind the panel. 

Details are given for building a 
switch of the plunger type, and in 


Details for making the plunger type 
series-parallel switch. 
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which the difficulty of switch contacts 
making uncertain connection has been 
overcome. 

The details of drawing A give all 
the necessary dimensions for con- 


c-- 


Constructional details of the contacts. 


Structing the ebonite pieces and the 
end bracket, whilst B is a section 
through the sliding block. The vari- 
ous contact pieces are shaped as 
shown in D and E, whilst the two 


j 


circuit diagrams show the method of 
connecting up the finished switch.— 
R. B. E. 
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GRID LEAKS AT LITTLE COST. 

Reliable leaks may be very easily 
constructed by dipping matches, after 
having removed their heads, in 
Indian ink. Long immersion in 
thick ink will produce a resistance of 
comparatively low value, while by 


The stem of a match when impregnated 


with Indian ink makes a good grid leak. 


using thin ink and dipping only one 
side of the wood, higher resistances 
may be obtained. 

Contact is made by tightly binding 
the ends with copper wire and solder- 
ing.—E J.L. 
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CONVERTING H.F. TRANSFORMER 
COUPLING TO TUNED ANODE. 


The accompanying illustration 


ee ie | 


shows a useful component which can ` 


easily be made up from the base of 
an old valve. After breaking away 
the glass a piece of hard wood is 
tightly fitted into the valve cap, and 
the upper part cut away in the 
manner shown. A card inductance, 


which, for broadcasting wavelengths, 


may be wound with 75 turns of No. 
38 D.C.C. wire, is secured to one 
side, the connecting wires being 
brought down to the base and sol- 
dered to two of the pins. Space is 
available on the other side of the sup- 
port for attaching the grid condenser 
and leak. l 

In order that this unit may re- 
place the usual type plug-in trans- 
former, it is necessary to connect the 
winding of the coil across the pins 
which formerly were connected to the 
valve filament. 
is connected between one end of the 
coil and the grid pin, whilst the 
2-megohm grid leak is joined be- 
tween the grid and plate pins.— 
J. E.M. 


The base of an old valve can be usefully 
employed to support the components 
forming a tuned anode unit. 
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The grid condenser’ 
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Events of the Week in Brief Review. 


Licence Troubles in Belgium. 

Belgian amateur transmitters are pro- 
testing against a Government proposal 
to tax low power transmitters at a 
minimam annual rate of 300 francs. 
They draw attention to the fact that 
their French comrades have only to pay 
100 francs for the same period. 


Min Hill Signals Reach India. 
A report has been received at the Mill 
Hilt Schoo] Amateur Station (2S2) from 
' Mr. G. W. G. Benzie (2BG), of Udor- 
band Cachar, India, to the effect that he 
has picked up signals from 282Z calling 
USNBG, at steady andi easily readable 
strength, on a three-valve (2-v-o) 
receiver. 


FreeJom for French Amateurs. 

Wireless clubs in the South-West of 
France are forming a federation for the 
protection of their interests. A confer- 
ence is to be held to’secure a continuance 
of the amateur freedom conferred in the 
decree of. November 23, 1923. and a firm 
rtand will be made against proposals of 
a Government monopols. 


Up-to-date Dublin. 

The Dublin Municipal School has 
cpened a department for the training of 
wireless operators. The school equip- 
inent includes a 14 k.w. transmitting and 
receiving installation. 


Japanese Ship Wireless Compulsory. 

Frobably owing to the recent loss of 
the ** Massuyama Maru,” which 
foundered wit 
board, the Japanese Government has 
decided to introduce a Bill making wire- 
less a compulsory adjunct of every 
vesse] above a certain size. 


Second Radio World’s Fair. 


Arrangements are already in hand in 
connection with the Second Radio 
World's Farr, to take place in New York 
city next autumn. That it will outshine 
Ja-t vear’s event. held in the Madison 
Square Garden, 1s confidently predicted. 
Three hundred and twenty-five prominent 
manufacturers will exhibit, including 
representatives of fourteen different 
foreign ccuntries. | 

A sensation of the exhibition will be a 
wireless refrigerator which any housewife 
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fifty passengers on‘ 


can manipulate. The organisers an- 
nounce that there will be ‘‘ a dozen other 
startling discoveries.” l 
Australian Professionals Unite. 

Australia has formed an ‘ Institution 


of Radio Engineers" to protect and 
advance the interests of the profession 


SAFETY AT SEA. One of the wireless- 

equipped lifeboats of the R.M.S.“ Orbita,” 

undergoing her tests at Liverpool. Note 
the D.F. frame in the bow. 


in the smallest continent. The institu- 
tion will also endeavour to further wire- 
less research.- 


Geneva as a Wireless Centre. 

In consequence of the success of the 
International Wireless - Exposition at 
Geneva last autumn a similar event will 
be held in the same city from Septeml er 
23rd to October 4th of this year. As 
before, the Exposition will be staged in 


the Electoral Palace, and will include, in 
addition to wireless, special exhibits 
marking the advances in science and art 
during the past year. 

Several conferences and receptions will 
he held, which will be attended by dele- 
gations from radio societies from all 
parts of the world. 


Two-way Communication with Argentine. 

For the first time amateur two-way 
working between Great Britain and the 
Argentine was accomplished by Mr. 
E. J. Simmonds (20D), of Gerrard’s Cross, 
Bucks, and Mr. Carlos Braggio, senr. 
(Argentine CB8) on February Ist. 

Of late Mr. Braggio has been persist- 
ently attempting such a feat, and his siz. 
nals have been heard in this country by 
Mr. C. W Goyder (28Z), of Mill Hill, 
Mr. J. Ridley, of Blackheath, Mr. J. 
Gordon Ritchie, of Glasgow, and others. 
On February Ist, at 7.25 a.m., Mr. Sim- 
monds picked up strong signals from 
CB8 on a wavelength of 68 metres, and 
in spite of heavy atmospherics 20D’s sig- 
nals were reported as very strong. 

In the course of communication the 
following intéresting messages were passed 


by CB8 :— l 
1. To the Radio Society of Great 
Britain. On occasion of first two-way, 


the Radio Club of Argentine sends greet- 


ings to their British Brothers. (Signed) 
C. Braggio. CB8. . 

2. To The Times, ‘London: With the 
first communication between British and 
Argentine amateurs Ja Nacion sends 
greetings to The Times. (Signed) 


Braggio, CB8. l 
CB8 added that he also heard G 20D, 
G 2SZ, and G 5LF on Sunday, January 


25th. 


Wireless for Ships’ Lifeboats. 

Two of the motor-driven lifeboats of 
the R.M.S. “ Orbita ” have been equipped 
with the latest type of Marconi appara- 
tus for ships’ boats. The installation 
comprises a transmitter and a receiver 
embodying a direction finder. The nor- 
mal transmitting range is at least sixty 
nautical miles when the receiver is using 
a crystal detector, and much greater, of 
course, in the case of a valve set. . 

The directional frame can be seen in the 
photograph on this page. 
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Unweloome Regulations in Switzerland. 


Wireless clubs in Switzerland are view- ` 
ing with some concern the Government . 


stipulation that no amateur transmitting 
station may exceed a power of 50 watts. 
It is felt that such a restriction will 
seriously hamper international amateur 
work. and it is understood that repre- 
sentations will be made to the authorities 
with a view to secufing more favourable 
treatment 

The various sections of the Swiss Radio 
Club are busily encouraging the erection of 
amateur stations and the fostering of a 
wider public interest in radio. 
A Listeners’ Association. f 

An association has been formed in Bel- 
gium bearing the title ‘' The Friends of 
Wireless,” states a Continental corre- 
spondent. This association announces as 
its objects the building and subsidising of 
broadcasting stations in Belgium, and the 
guarding of private interests against any 
State control of broadcasting. The 
“Friends ” will also seek to obtain the 
best facilities for sending and receiving. 
and will demand from the Government a 
remission of the present tax on uerials. 
In a word, the new organisation will do 
all in its power to further the advancement 
and popularisation of broadcasting in the 
interests of the Belgian people. 


Wireless Journal in Esperanto. 


‘The Hungarian Radio Review.” which 
is stated to be the only wireless periodical 
in Hungary, is to be printed in Esperanto 
only. The publishers, in pointing out that 
interpreters of Esperanto are to be found 
in every country, announce that they have 
adopted Esperanto in view of the fact 
that ‘this neutral language is predestined 


MONSTER WIRELESS MAST. 
which, it is stated, will be the world's largest wireless station. 
houses is seen in the background. 
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to perform a very important part in wire- © 


less of the future. ` 


RETIRED. Mr. Frank J. Brown, C.B., 

assistant secretary of the G.P.O., whose 

career has been closely. associated with 
oMcial wireless development. 


Important Retirement. 


Saturday, January $list, saw the retire- 
ment from active service, in consequence 
of the age limit, of Mr. Frank James 
Brown, C.B., C.B.E., M.A., assistant- 
secretary of the Gencral Post Office. 

Mr. Brown’s career as a Civil servant 


---—.- =< ----+ -- 


Erecting the 830-feet mast at Koenigswusterhausen, 


One of the transmitting 


~ Hill, 
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has heen marked with more interest than 


usually attaches to his profession, for in- 


his official duties he has been actively 
associatéd with the successive develop- 
ment of telephones, cables, wireless tele- 
graphy, and broadcasting. In connection 
with the last named, it will be remem- 
bered that Mr. Brown occupied a seat 
on the Advisory Broadcasting Board 
formed in 1923 to consider the problems 
arising after the first few months of 
broadcasting in this country. 


Amateur Linke Texas and Germany. 

For fifteen minutes on Sunday, Janva 
24th, Mr, C. W. Goyder (28Z), of Mill 
worked with the U.S. amateur 
5UK, oi New Orleans Louisiana. At 7 


-a.m., following upon this communication, 
Mr. Goyder carried on a two-wav con. | 


versation with 5DW, of Greenville, Texas, 


= from whom he received a message for re- 


transmission to Germany. 
Both the American stations reported 
strong signals from 2SZ. 


Major H. Lefroy. 


In the reference in our last issue to 
the appointment of Major H. Lefroy as 
a director of Marconi’s Wireless Tele- 
graph Company, Ltd., we ere that this 


gentleman was erroneously identified with 


Lt.-Col. H. P. T. Lefroy, D.S.O., M.C., 


of the Air Ministry. 


Radio Society of Great Britain. 

An informal meeting of the Society will 
be held at the Institution of Electrical 
Engineers. Savoy Place, W.C.2, at 6 
o'clock this evening (Wednesday), when 
Mr. L. F. Fogarty will give a talk on 
“Tantalum Rectifiers.” 


Talk by Captain P.P. Eckersley. 

A meeting of the Eastern Metropolitan 
Group of Aftħliated Societies will be held 
at 8 p.m., at the headquarters of the 
Hampstead and St. Pancras Radio Sacicty 
at Crogeland Road, N.W., on February 
18th, when Captain P. P. Eckersley witt 
give a technical talk. The chair will be 
taken by Captain Tan Fraser, M.P. | 


Death of Dr. Heaviside. 

With the death of Dr. Oliver Heavi- 
side, F.R.S., at Torquay on February 
4th, the science of wireless has lost one 
of its original thinkers. 

The name of Dr. Heaviside is 
primarily associated with the theory, 
propounded by himself, of the existence 
of a permanently ionised layer in the 
upper atmosphere capable of deflecting 


electro-magnetic waves and thus per- 
mitting wireless communication round 
the earth. Many reasons have been 


adduced in support of the ‘‘ Heaviside 
Laver” Theory, which would seem to 
fulfil all the conditions encountered in 
practical experience. 

Born in London on May 13th, 1850, 
Mr. Heaviside was engaged in telegraph 
work for a few years, but after 1874 
he lived in retirement studying Clerk 
Maxwell's theory and applying it to tele- 
graphic and wireless problems. 

Elected a Fellow of the Royal Societv 
in 1891, he was also Faraday Medellist of 
the Institution of Electrical Engineers 
and Hon. Ph.D. of Gottingen University. 
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. World 


g Aerials 


on Points to Observe in Aerial Erection. | 


By R. D. BANGAY. 


SOMETIMES wonder how many receiving sets could 
be made and bought out of the time and money 
needlessly expended on aerials. 1 should not like to 

hazard a definite guess, but I am sure that the figures, if 
they could be ascertained, would surprise most people. 
Assuming that we have limited facilities in the way of 
valves, the efficiency or otherwise of an aerial may make 
all the difference between strong signals which can Le 
listened to with comfort and weak signals which require 
one’s concentrated attention to hear, but the necessary 
“ficiency can usually be obtained in a very simple way. 
The principal features that matter in any receiving aerial 
are efficiency, Appearance and safety. and it is with due 
regard to these points that the following notes are 
compiled. 


What Form Shall the Aerial Take ? 


The first point to consider is the actual form of the 
aerial. In the matter of length, one has usually not a 
great deal of choice. The Post Office regulations stipu- 
late that the size of receiving aerials must not be more 
than rooft., and this is a convenient size to work to for 
broadcast reception. This length is measured along the 
wire itself from the point where it enters the building 
to the insulated end or ends. We say ‘ or ends”? 
terause the aerial may fork into two or more wires at 
sme point along its length, as for example in a T aerial. 
The measurement is then taken to one or other of its 
extremities. (See Figs. 1 and 2.) 

For all ordinary receiving purposes, an aerial wire 
rooft. long is ample. and no aslvantage is gained by 
going beyond this length. In fact. it may quite easily 
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be a disadvantage to do so. The reason for this is that 
the longer the aerial wire, the longer is its natural wave 
length. If this is much greater than the wave length to 
be received, it is difficult to compensate for the dis- 
crepancy in the aerial tuning circuit of the receiver. To 
do so it is necessary to use a very small condenser in series 
with the aerial, which is dificult to adjust accurately and 
introduces a considerable amount of high frequency resist- 
ance with a corresponding loss of signal strength. The 
natural wavelength of a single-wire 1ooft. aerial will 
vary from place to place, but is approximately 150 metres. 


If the wavelength to be received is about 300 ar 400 
metres, the difference is just about the right amount to 
allow for the tuning inductance and coupling coils of the 
receiver (a single-circuit receiver requires a considerable 
amount of inductance to obtain efficient rectification) so 
that the aerial condenser can be short-circuited and the 
losses in it avoided. This is more important in the case 
of a crystal receiver than with a valve, because in the 
latter case the losses in the aerial can be made good to a 
large extent by the use of reaction. 

As regards the shape of the aerial, there is a great deal 
of variety, but undoubtedly in the large majority of cases 
the single-wire aerial is by far the most convenient and. 
for ordinary purposes of broadcast: reception, is every 
bit as efficient as the multi-wire aerial provided approxi- 
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Concerning Aerials.— 
mately xrcoft. length of wire can be employed. It is a 
popular, fallacy to think- that multi-wire aerials have 
greater receiving properties than a single-wire aerial. 
This supposition. is not correct 

The Effect of Multiple Wires. 

The object of increasing the number of wires in 
the aerial is merely to increase its capacity and decrease 
its inductance. | This may or may not affect the 

natural, wav elength of the aerial acc ording to whether the 
additional wires branch at some point along the aerial or 
right from the point where it is connected to the receiver, 
but it does make a difference to the tuning. The wave- 
length of the aerial circuit, or of any tuned circuit for 
that matter, is proportional to the square root of both the 
inductance and the capacity. It follows, therefore, that 
if the aerial has a large capacity, a given amount of tuning 
inductance connected in series with it will increase the 
wavelength of the circuit more than if the capacity is 
small. In other wards, we require less tuning inductance 
to tune a large-capacity aerial from, say, 150 metres to 
400 metres than we require to produce the same change 

with a small-capacity aerial, 
As already pointed 


Cor Bradle, e Insulator out, a single-wire 
ka rooft. aerial has just 
=: about the right capa- 
A city to allow for the 

Unsulatos 


ig inductance of the re- 

ceiver coils when re- 
ceiving wavelengths of about 300-400 metres. There- 
fore, if the greater part of the reception is to 
be carried out on or about these wavelengths, 
and if the full-length aerial. can be erected, no 
possible advantage can be gained by multiplying the 
numser of wires. On the other hand, if the greatest cf- 
ciency of reception is wanted on the very long wave- 
lengths, or if there is only sufficient room to erect a very 
short aerial, then it may pay to use two or more wires 
for the aerial, because -it enables one to reduce the losses 
in the inductance coils, which may be considerable if very 
large values of inductances are needed. It is doubtful, 
however, whether an experienced observer would be able 
to detect much improvement in signal strength between a 
single-wire aerial say 60ft. long and a multi-wire aerial 
of the same length if the recciver were tuned to a 400- 
metre wave.- | 

Importance of Symmetry. 

In case some readers, for one reason or another, wish to 
use a multi-wire aerial, it may be worth mentioning one 
or two points in that connection. In the first place, the 
aerial should be perfectly symmetrical; that is to say, 
the length and height from the ground of each branch 
should be as nearly as possible the same as the others. 
This applies chicfly to “ T” aerials or ‘‘ umbgella ” 
aerials (see Iig. 1). In the second place, where two or 
more Wires are run parallel to one another, as in a twin 
aerial, with the object of increasing the capacity, they 
should be kept as far apart as possible by means of 
spreaders, otherwise there will be no appreciable increase 
in the capacity of the aerial. A twin wire aerial as shown 
in Fig. 3 with sft. spreaders will have a considerably 
greater capacity tans a four- wire ‘f sausage ”’ acrial of 
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the.same length with 1ft. hoops, as shown in Fig. 4. 
The farther apart the sev eral wires, the greater the 
increase in capacity per wire. The addition of a third 
wire in the aerial illustrated in Fig. 3 suspended between 
the existing pair would make practically no difference to 
its capacity. For this reason a simple T aerial, as shown 
in Fig. 1, has a greater capacity than the twin aerial 
shown. in Fig. 3, because in the former the two wires are 
separated to the greatest ce extent. 


The next point to consider is the height of the aerial, 
and it is here that there is the greatest scope for ingenuity 
and applied intelligence, because the receiving property 
of an aerial increases in direct proportion: to its average 
height—all other things being equal, of course. Let it be 
clearly understood that it is the average height that counts, 
and not the maximum height. The average height is 
found by taking the height at a large number of equi- 
distant points along the aerial, adding them together and 


dividing the result by the number of measurements taken. 


Tf we apply this rule to a perfectly vertical aerial rooft. 
long, it is easy to see that the average height is only soft., 

although its maximum height is 1ooft. Or to take the 
other extreme, the average height of a perfectly hori- 
zontal aerial rooft. long and, say, 1ft. from the ground 
is practically the same as the maximum height, namely, 
1ft. But let us take a more practical example. Suppose 
the aerial is rooft. long and rises more or less vertically 


to a height of zoft., and =z 
then slopes downwards to, Jo | 
say, 2oft., as shown in Fig. A 
5. The easiest way to arrive 


at the average height of such capo 
. . . e igs 
an aerial is to take it in sec- 


The average height of the first 30ft., which con- 


, ‘ : 0) > 
stitutes the down lead, is obviously 3215, and the 


20 + 30 


average height of the last joft. is gees So that 


we have 30ft. of wire r5ft. high and joft. of wire 25ft. 

high ; therefore the average height of the whole 1ooft. is 

(30 x 15) + (70 x 25) 
IOO 


=22ft. 


Supporting the Aerial. 

The next question that arises is how to support the 
aerial. The aerial itself is quite the cheapest part of a 
receiving set, but it frequently happens that more money 
is spent on erecting it than on all the rest of the equip- 
ment put together. Itis worth while, therefore, to study 
the question rather carefully. I do not propose to go 
into details of the construction of the mast or pole. 
Almost any kind of mast is unsightly, and the higher it 
is the more unsightly and expensive docs it become, so 
that if we can do without one so much the better. The 
house itself can generally be made to answer the purpose 
of one support, but unless the house is a very large one. 
sufficient length of aerial cannot easily be obtained by 
merely running the wire up to one chimney stack and then 
across to another Jf vour neighbour across the road has 
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Concerning Aerials.— 

no objection, you might be able to get permission to 
attach the far end of your aerial to his chimney. You 
will probably not be successful in the ordinary way, ‘but 
if your friend happens to be a wireless enthusiast himself 
and if his house is at a convenient distance, you might 
very well persuade him to join forces to a common end ‘by 


joining the extremities of your respective aerkils together . 
Such an arrangement has obvious 


as shown in Fig. 6. 
advantages to both parties. ’ , 


Insulator ~ ee 


{ shsulators \ ° 


P 
claadstes 


Jig 6. 


/ 


When attaehing the aerial to the house, be careful to 
secure it to something really solid. ‘Avoid gutter brackets 
or gutter pipes unless these are extremely firmly fixed, 
otherwise you will sooner or Mater have a heavy bill to pay 
for repairs. Probably the best method is to encircle a 
chimney stack with a piece of stout wire ‘ 
as shown in Fig. 7 and attach the aerial ` 
insulator to this by means of a length of 
cord or wire long enough to allow the 
down lead -to fall well clear at least 4 
or 5 feet away from the walls of the 
house. At the same time this cord can 
be made to act as a mechanical ‘‘ fuse `’ 
which will break at a pre-determined 
tension to save the chimney stack frem 
being pulled over should any accidental 
Strain be put upon it, 

It is impossible to give an exact figure 
for the horizontal pull which a chimney 
stack will stand, as so much depends 
upon its height, shape and how it is built. 
Assuming it is reasonably well built and 
about 8ft. high, it should be capable of withstanding a 
pull of at least goolb. longways or 200lb. broadways. 
Therefore always arrange for the pull to be in the direc- 
tion of its greatest dimension if possible. 

If the fuse is tested to break at a pull of, say, 150 lb., 
you know that no greater strain than this can be applied to 
the masonry, and it should therefore be perfectly safe. 


This precaution is particularly important if the far end of ` 


the aerial is attached to a tree, because in a heavy gale 
the top of the tree may sway several feet, and unless sufi- 
cient slack has been allowed for something has got to 
break. Some aerial wires will stand a very considerable 
pull before breaking, and it is quite casy for a chimney 
stack to be pulled over in this wav. A stiff spring 
between the fuse and the attachment to the chimney will 
be a great benefit in saving the chimnev from jars which 
might eventually loosen the brickwork. 


When a Mast becomes Necessary. 


Tf no tree is available, and if neighbours are not 
obliging, then there is no alternative but to erect your own 
support in the back garden. Before committing yourself 
to any serious delay in this respect, it is worth con- 
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— Cord “Tuse te break at 150lbs 
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sidering the following point. Suppose your point of 
attachment to the chimney is 30ft. from the ground, as 
illustrated in Fig. 8, and suppose you erect a mast 30ft. 
high to support the far end of the aerial, then the 
(15 x 30) + (30x 79) 
| 100 7 
25ft. 6in. If, instead of erecting a 3oft. mast, you 
set up a post roft. high about 2o0oft. from the house, as 
indicated by the broken lines in Fig. 8, it will be ob- 
served that only 3ft. will be lost-in the average height 
of the aerial, but a considerable saving in expenditure 
will be effected, besides avoiding the unsightly appear- . 
In both cases the aerial itself is 
1ooft. long, and in the second case the extra distance 
between supports is spanned by a light wire which 1s 
insulated from the aerial-in the usual way. 


Remember that Rope May Shrink. 


Always avoid long lengths of hemp or manila rope. 
This contracts by a very considerable 
amount when wet, and if an aerial is 
pulled taut in dry weather and then left, 
as soon as it rains something will break. 
The size of the wire employed is not an 
important matter from the receiving point 
of view, but for the sake of appearance 
it should be as small as possible consist- 
ent with mechanical strength. It is doubt- 
ful whether any reduction in signal 
strength would be noticcable if a single 
No. 28 gauge wire were employed. In 
fact, I know of someone who always uses 
an aerial consisting of a single No. 38 
gauge wire suspended by black thread 
which acts as an insulator. Probably if 
his signals were compared with those from 
an ordinary aerial they would show a 
slight disadvantage, but it is doubtful 
whether more than ro per cent. efficiency 
The arrangement has the advantage of 
offering practically no resistance to wind and 
weather, and the aerial is practically invisible. l 
would therefore recommend this suggestion to those 
who have difficulty in persuading their landlords to 
permit an aerial. This, however, is rather an extreme 
case. For ordinary purposes a stranded wire consisting 
of seven strands of about No. 28 gauge phosphor bronze 


is Inst. 
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Such a wire is flexible, incon- 
As regards insulation, 
So. long 
as they offer a clear inch of surface between the aerial 
wire and any support, the insulation is ample. Larger 
insulators are unnecessarily clumsy. A single insulator 
should be used at cach point of support. 


Wire is recommended. 
spicuous and of ample strength. 
very small porcelain insulators are the best. 
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The Editor does not hold himself tesponsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, *“ The Wireless Worl i,’ 133-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


LISTEN FOR CB8. 


Sir,—I should be grateful if yon would announce that my 
father, from station R-DA8 (ex CB8), Buenos Aires, is calling 
me now every night from 12 to 12.15 G.M.T. on a wave of 
about one metre shorter than KIDKA’s short wave transmission. 

Although I have a very bad aerial, I have succeeded in 
hearing him very loud and steady, one of the messages being 
“ Advise Wireless World that I am on this wave.” 

CB8 uses 200 watts CW with a slight ripple. His wave is 
very steady. 

Will all AT who succeed in peen DR CB8 please let 
me know at the address given below. . BRACGIO. 

Chancellors Hall, 

Edgbaston, Birmingham. 


-EXPERIMENTS DURING THE ECLIPSE. 


Sir,—The following particulars of a test I carried out during 
the eclipse period from 3 to 4.30 p.m. may be of interest to 
your readers 

The test was carried out on an ordinary crystal set, using 
a Western relay with a smal} mirror to note the difference 
with regard to input current, if any, during this period. 

At 3 p.m. the deflection from the zero line of the spot of 
light was 19 mm. ; at 3.15 p.m., 20 mm. ; at 3.30 p.m., 22 mm. 
and at 5.58, 24 mm. I had one pair of ’phones in series Hr 
the relay, and there was a very appreciable difference in the 
volume of sound. 

I may say that the deflection of 24 mm. is not generally 
attained until about 7.30 p.m. on ordinary days. 

Further, by 4.15 p.m. the maximum deflection had dropped 
back to 22 mm., although, of course, as the B.B.C. changed 
their programme at 4 pm., it is possible their power output 
may have been slightly altered. FRANK P. LINDLEY. 

Northwood, Middlesex. 


BROADCASTING AND EDUCATION. 

Sir,—With reference to vour Editorial on the above subject 
in the current number of your periodical, it may interest you 
to know what has been done in the matter of wireless reception 
of the school transmissions from London in the South Wigston 
(Boys) Intermediate School, near Leicester. Sanction for the 
experiment was obtained from the school managers last Septem- 
ler, and a start was made with the lectures on ‘‘ Music ” every 
Monday afternoon. Such was the success of the ‘‘ experiment ” 
that the only two prizes offered at the examination in December 
were won by boys from this school, which is 95 miles from 2L0. 
Three different sets were borrowed and used at different times, 
each giving quite satisfactory results on four valves. One, or 
two, loud speakers were used, the latter not to give increased 
volume, but to obtain a better distribution of sound, so that 
a~ many as 90 boys have heard at one time. 

At a meeting of the school managers held this week. one 
at the managers has reported ‘‘Complete satisfaction at the 
manner in which wireless was being utilised as a means of 
edneation at the South Wigston Boys’ School,” and said that 

“the inspectors had had a practical demonstration during the 
day. and were completely satisfied with the results.” Lectures 
are still being received as a regular part of the school work 
unce or twice a week. 
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We cannot understand the attitude of the London County 
Ccuncil (doubtless the important educational body referred to), 
aud would respectfully suggest that it is just that little bit 
of “active support °’ far more than actual financial assistance 
that is required to enable schools in the London area to achieve 
far more than we have been able to do at this distance, and 
without “ simultaneous.”’ 

We should weleome reports from other schools, and I, per- 
sonally, would be willing to try advising any school that is 
not getting the results that it would like, ‘and might expect, to 
obtain. F. S. POOLE, M.R.C. S., L.R.C.P. 


South Wigston, 
Nr. Leicester. 


THE OSCILLATION NUISANCE 


Sir,—I was greatly interested in reading your article in the 
current issue of The Wireless World and Radio Review upon 
the subject. ‘‘Can the Oscillation Nuisance be Remedied? ” 

Wireless amateurs in this district have been finding interfer- 
ence from this cause more on the increase rather than decrease, 
which prompted the undermentioned society to formulate some 
plan to eliminate, as far as possible, this unsatisfactory state 
of things. 

It was felt that a great deal of the trouble was caused by 
persons building and operating sets who were unacquainted 
with the true modus operandi of reaction, and with little 
thought of the annoyance caused to others by injudicious 
handling. 

The plan adopted by the society was as follows: A small 
sub-committee òf experienced wireless experimenters was formed 
to deal solely with the matter. Intimation was given in the 
local Press that any person having a receiving set who was in 
doubt as to whether his installation was oscillating could, 
by making application to this committee. receive advice, and 
in many instances arrange a personal visit for the purpose of 
a brief practical demonstration upon avoiding it in his own 
set. Of course, everything was treated in a strictly confi- 


dential and most friendly manner. 


Whilst the scheme has not yet had time to prove conclu- 
sively its worth, results go to prove that in this way useful 
work can be accomplished, not only in doing something to 
lessen interference somewhat, but in coming into personal con- 
tact with potential members of the local society, which should 
also be a step in the right direction. 

It is felt that every society can do some good by steady 
application to the subject, more so if in the vicinity of a 
B.B.C. station, whose co-operation in this matter is most 
valuable. 


L. LESLIE SIMS. 
Borough of Tynemouth Radio and Scientific 
Society. 
Bedford Street, North Shields. 


[This is obviously a good method for extending the activities 
of a local society. The difficulty would appear to be in the 
drafting of suitable instructions. 

Many other interesting letters have been received on the 
subject of oscillation and will appear in our next issue.—Ep.] 
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Savoy Bands heard across the Sahara. 
There seems to be something in the 
ether conducive to long distance broad 
casting just now, because scarcely a day 
passes but someone writes to the B.B.C. 
telling of reception in far distant areas. 
The latest report is from the Gold 
Coast. Someone in the town of Nsawam 
has picked up the Savoy Bands. 
Atmospherics are usually very bad, but 
vn this occasion reception was perfect. 
ooo°o 


Native Wireless. 

The present writer has been in 
Nsawam, and. it seems to him little short 
of marvellous that anything, from London 
should have reached that lonely but not 
unattractive region on the other side of 
the Sahara. 

The natives of West Africa have Jong 
had an excellent system of wireless 
telegraphy of- their awn, which is very 
much quicker than the official telegraph 
service, which is lable to interruption 
every time a bush cow rubs itself against 
a telegraph pole. Thev can carry news 
by drumbeat at great speed. The writer 
has known of news being conveyed four 
lundred miles in a little over half-an-hour 
by this method. 

oo000 
India Enjoys 5XX. 

Mr. A. C. Owen, stationed at Rawal- 
pindi (India), writes : ‘‘ At present I 2m 
working on the W.T. Station. Our call 
is SRP. On our station we read 
Chelmsford every evening. We always 
have the footer results early on Sunday 
merning or late on Saturday night.” 


eooo 
Special Concerts for India? 
The B.B.C. have frequently had 


reports of reception in India, but this is 
the first intimation of anyone receiving 
Chelmsford regularly. If this goes on, 
the B.B.C. will have to arrange special 
concerts for India. It would seem as if 
a touch of broadcasting were going to 
make the whole Empire kin. 


o000 


What Durban Thinks. 


A Durban correspondent writes: ‘‘ The 
way Bournemouth comes in is wonderful. 
Last Saturday it was received with such 
strength that by adding a single valve 
amplifier it was possible’ to work a loud 
speaker so that several who were present 
could hear at times as plainly as Cape 
Town is received here. 

“I was at the time using the three- 
vaive dual. and at a quarter to twelve 
I tried for Bournemouth, and was 
astonished to pick up such a powerful 


wore 


Wireless 
World 


TSAR ERTIES TA Ee SSDI 


carier. which I thought could be no 
other than Cape Town working a late 
night. T soon found I was listening to 
Bournemouth. and to a musical dialogue 
broadcast from there. At four minutes 
to twelve we heard a chorus sung by male 
and female voices with such purity that 
the piece could have been recognised by 
anvone familiar with the tune.” 

This correspondent gives other ‘par- 
ticulars which make it evident that he 
had been listening to ‘‘ Patricia.” 


= 0006 
Best Provincial Station. 
Next to Chelmsford, Bournemouth 


seems to have as great a range as anv of 
the B.B.C. stations. Bournemouth is 
ptobablv the best provincial station of 
the B.B.C.. becavse the transmitter is 
built on ground belonging to the com- 
pany. It has been heard several times 
at distances of a thousand miles on a 
crystal. 
oo0oo0o0 


Bournemouth Concert at Sea. 


Another wonderful record for Bourne- 
mouth already referred to was when it 
was picked up on a crystal detector at 
1.100 miles on a ship bound for Port 
Said. The aerial used was a single wire 
type, and the receiver inductively coupled 
with a carborundum crystal using a 
potentiometer. 

ooo5 


Why KDKA Can Reach Australia. 

It seems that our old friend KDNA has 
been heard in Australia. and the Ans- 
tralians are wondering why the B.B.C. 
capnot do likewise. The B.B.C. have 
quite enorgh to do reaching all the blind 
spots of Great Britain without troubling 
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THE STATIONS. 


about Australia. There is no doubt that 
it is the 63; metre wavelength of KDKA 
that is responsible for this record trans- 
mission, and the B.B.C. of 
officially, capnot get 
that. 


course, 
down so low ‘as 


Will the B.B.C. Do It? 


that all the main 
stations and the relay stations are going, 
we may expect that the activities of the 
B.B.C. engineers will be turned in the 
direction of greater experimenting with 
short wavelengths, so that we may hope 
to do something with Australia before 
many moons are over. The Austrahans 
are simply crazy to hear a message from 
the Old Country. 


However, now 


Broadcast Plays. 

By the time this appears in print the 
B.B.C. will have heid their second meet- 
ing with the theatrical managers. bnt it 
will be surprising if an agrecment is 
reached. It. is said that some of the 


theatrical managers want fabulous sums 


for broadcasting, which the B.B.C. 
simply could not laok at. 

The recent meetings between the two 
interests have not been bronght abont 
because of any change of attitude on the 


part of the theatre managers generally. 


0000 

Division in the Theatre Ranks. 

The aundonbted success which has 
attended the broadcasting of selected. 


pieces has rent the theatrical societies 
in twain—those who approve of broad- 
casting, and those who do not. 

Those who do not approve are afraid 
that the shows which aro broadcast will 
benefit at the expense of those which do 
not. 

The meetings with the B.B.C. are more 
for the purpose of getting unity amongst 
themselves than to arrive at any terms 
about broadcasting: 

It is quite possible that the B.B.C. will 
get all the theatrical productions they 
wish if they will only have patience. 

0000 


Trouble in “ Auld Reekie ” 


The B.B.C. are having a very hectic 
time of it just now with Edinburgh. 

Edinburgh people want London pro- 
grammes, and the essence of their com- 
plaint is that they are getting rather too 
much from Glasgow. r 

As a matter of fact. withl Chelmsford 
and at least four nights a week from 
Londen, thev are getting quite as much as 
ever the B.B.C. promised them, but that 
does not seem to satisfy them, 
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Edinburgh and Glasgow Problem. 


There is a section of the listening 
public in Edinburgh which under no 
circumstances wishes to have anything 
artistic or musical from Glasgow. — 

Surely localism and parochialism of 
this nature is a little bit irrelevant in the 
realms of the ether.. : 

Just as we are perfecting. international 
broadcasting and looking forward to the 
time when all countries will instruct and 
entertain each other, it-scems particularly 
inappropriate for Edinburgh to demand 
that its ether waves must come in a 
specified direction. 

After all is said and done, if a pro- 
gramme is good, what does it matter 
where it comes from? Andfhere are fre- 
quently concerts from Glasgow which are 
as good as anything from London. 


0000 
A Solution? 


Perhaps the B.B.C. could get over the 
difficulty by sending their Ginsaow pro- 
gramme up to London, and then letting a 
London announcer give the items while it 
was sent back to Edinburgh. 

It is gratifying to note, however, that 
the complaints with regard to the quality 
of the Edinburgh transmissions have now 
to a large extent ceased. 


oocoo 


More Power from 2EH 


Whatever the B.B.C. have done, there 
is no getting away from the fact that the 
power of 2EH seems to have materially 
increased of late. 

It is interesting to note that the Edin- 
burgh wavelength has been increased to 
465 metres. 
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FUTURE FEATURES. 


Re eS 


Sunday, February 15th. 


London and 5XX (3° p.m.) ...... Star Ballad Concert. S.B. to other Stations. 
Bournemouth (3 p.m.) ............ Russian Symphony Concert. : 
Newcastle and 5XX (8.30 p.m.) Newcastle Bach Choir. Address by the Very : 
Rev. The Dean of Durham. : 
: Manchester (3 p.m.) ..............0065 Sonata Recital—Solos and Songs. : 
: = Glasgow (9 p.m.) oe Recital of 16th Century Church Music. : 
: Liverpool (9 p.m.) eneee Operatic Evening by British National Opera : 
Company. 


Monday, February 16th. 
Newcastle: ‘ecg. eeeeatiaien Music and Comedy: A Scene from ‘‘ The 


School for Scandal.” 


Operatic Programme. 


QR AR 2 weet ecm rer aes er sceeseneeeraseeseseressees 


London arestas reinn a Musical Comedy Excerpts. S.B. to other 
. Stations. 
Bellast noo apna a »- Belfast Postmen’s 13th Concert. : 
Wednesday, February 18th. l ; 
London and 5XX 0an “From the Mystic East.” : 
Manchester ......... ... EEE ET Operatic Evening. : 
Thursday, February 19th. 
Bournemouth _ ................ecceceeeee Musical Appreciation: A Survey of Music 
from the Earliest Times to the Present. 
Glasgow ee eit mnie Spanish Scenes. š 
: Friday, February 20th. 
i London and 5XX aaea Speecnes from the Civil Service Dinner. 
: S.B. to other Stations. 
Birmingham ....... ee Speech by Rt. Hon. The Earl of Birkenhead, 


K.C., at Chamber of Commerce Banquet. 
Saturday, February 2!st. 


London 225565 cers coke cade Band of H.M. Scots Guards. 
Manchester — ..........0. ec eee cee eee ee Pantomime : ‘‘ Cindere!la.’’ 
Aberdeen  ....cccccccccec eee eceeee ec eevee A One-Act Farce: “ The Cure.” 
The B.B.C. at Rugger. of the Great Diameter,” as a futurist 


The B.B.C. Rugby Football Club are poet somewhat rudely described him 
elated because they have pulled off their recently. 


first Rugby match. 
Dan Godfrey is the leading light inthe A Sports Club, Too. 


ccoo 


new venture, although “light A 18 Future fixtures are with the teams of 
scarcely the adjective to apply to “ Dan the London Scottish and Westcombe 
Park. . 


The 8.B.C. are also endeavouring to 
find a ground: for a sports club, so they 
evidently imagine that they are going to 
be a permanent institution in the 
country. 


2 i 
S Waiting for a Thaw. 


The B.B.C. have promised us one or 
two “ stunts,” and one wonders what has 
\ come over them. 

For instance, there was the Niagara 
“stunt,” and the explanation of the 
delay there is that the Falls are partially 
frozen just now, and we shall need to 
wait for a thaw before the mighty rush 
of waters can be heard. : 

ocoo 


Waiting for a Frost. 

Then there was the wild fowl 
‘‘stunt '’—broadcasting the cries of wild 
birds from some place on the East 
Coasi. 

It is understood that the B.B.C. 
naturalist is on the spot just now. only 
in contra-distinction to the Niagara 
people, he is not waiting for a thaw. but 
waiting for a frost. It seems that the 
birds only sing to the best advantage 
under conditions of arctic winter. 

If this is correct, then it is quite pos- 


A TEAM THAT HAS NEVER LOST A GAME. Members of the B.B.C. Rugby Football sible that we may have to wait until 
Club, who are elated at having “pulled off" their first match. From left to right they midsummer before the cries of the birds 


are Messrs. Broadbent, Newsom, West, 
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Frost, Godfrey, Bishop, Palmer, Hamilton and 


Murray. can be heard. 
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metres. 


—_ 


The closed circuit coil 
which is of tinned 
copper wire wound on 
a wooden framework. 


NE of the most sensitive arrangements for amplify- 
ing weak signals is a regenerative valve detector, 
working into a note magnifier. It can be proved 

experjmentally :— 

(1) That a valve detector with critically adjusted re- 
action will give a response in the telephones, however 
weak the signal which reaches the tuner. There is xo 

' limit to the sensitivity of a regenerative detector other 
than that due to the critical reaction coupling required. 

(2) For maximum response or signal strength, pro- 
vision should be made for an extremely fine control of 


reaction, and, further, the circuit should be designed in 


such a manner that it has the lowest possible high- 
frequency resistance. l 


Critical Tuning. 


By following out the connections of the receiver given 
in Fig. 1, it will be seen that a tuned circuit is connected 
to the grid of the detector valve. One end of this circuit 
is joined to the grid condenser and leak and the other 
end to a potentiometer. Coupled to the closed circuit is 
the aerial coil and the reaction coil. Both couplings are 
variable. 

We can, therefore, make adjustments which will result 
in best detector action and give us a critical degree of 
reaction by adjusting the filament resistance, the potentio- 
meter, the anode voltage, the reaction coil, and the aerial 
coil. 

The degree of rectification depends, of course, on the 
value of the filament current, the anode voltage, and the 
normal grid potential. These may be roughly fixed 


from a knowledge of the operating characteristics of the - 


detector valve, and then final critical adjustments made 
for best results while listening for signals. 

Perhaps the most important of these three controls is 
that of the potentiometer. An adjustment of the potentio- 
meter changes slightly the grid bias which, in turn, has 
an effect on the degree of coupling of the reaction coil 
required to reduce the effective resistance of the secondary 
circuit to approximately zero. 

It is, I think, very convenient to provide a variable 
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The set described in this article has been designed for the amateur 
interested in short wave work. 
L.F., and with the tuning coil shown here will tune over 45=130 ; 
This instalment deals with the construction of the coils. : 


It has a detector and one stage of ; 


By W. JAMES. 
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coupling between the aerial and secondary circuits. In 
the first place, the amount of reaction required to put 
the receiver in a sensitive condition for the reception of 
telephony, or to make it oscillate for heterodyning ccn- 
tinuous wavé signals, depends on the effective resistance 
of the secondary circuit. When the aerial is fairly 
tightly coupled to the secondary circuit, the effective 
resistance is higher than when the aerial is loosely 
coupled. Hence, if the set is just oscillating when the 
aerial is only loosely coupled, the set will s:op oscillating 
when the coupling is tightened.. — 

Secondly, by employing a variable coupling, we are 
able to make much more critical adjustments. 

The number, of adjustments available do not make 
tuning-in a difficult process. Searching is done by 
adjusting the tuning condenser with one hand and the re- 
action coil with the other. When a signal is heard, final 
adjustments may be made with the potentiometer and 
the coupling of the aerial coil. It will be: quite clear 
that it is far easier to strengthen a weak signal by com- 
paratively coarse settings of several adjustments than by 
two extremely delicate adjustments ; 


Low Loss Circuits. 


When building a set for the reception of ‘short wave- 
length signals, it is important to remember what enormous 
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Fig. 1.—Schematic connections of the set. 
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A Short Wave Receiver.— 
frequencies one is dealing with—for the losses of coils 
and condensers increases with the frequency. The fre- 
quency range of this set, for instance, is 2,300,000 to 
6,660,000 cycles, which compares with approximately 
. 600,000 to 1,000,000 cycles for the broadcast band. 

It should also be remembered that reaction does not 
completely compensate for the losses of the coils and con- 
-densers connected in the circuit. ` That is, the signal 
strength obtainable from a set having inefficient coils and 
condensers will not be so great as from a set having good 
coils and condensers, the degree of reaction being critically 
adjusted in both cases. 


Fig. 2.—A sketch of the 
framework of the closed 
circuit coil. Piece A is 
the wooden base ; pieces 
B are drawn in detail in fig. 3; pieces C are 
given in detail in fig. 5; pieces D are to 
strengthen the former, and pieces E are 
blocks of wood to which are screwed the 
upright pieces. 
Therefore, it is of the utmost 
importance that well-designed 
coils and condensers be used., It 
is well known that'for short wave 
work the tuning coils should be 
wound of fairly thick wire, have 
the turns spaced, and have a mini- 
mum amount of solid material in 
their construction. We 
should, therefore, use as 
nearly as 
whose only insulation is air. 
One would not use, for in- 
stance, a coil consisting of a 
number of turns of insulated 
wire wound on a former of 
. cardboard or ebonite. 
solid wire should be 


possible a coil 


Bare 
used, 
a 26 


Fig. 4.—A view of the back of the set, showing the aerial coil 
(right), closed circuit coil (centre), and reaction coil (left). 
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and the: turns spaced and supported with the minimum 
amount of material. ; 

A coil of this description is not difficult to make, as 
may be seen from the photograph (of the closed circuit 
coil of this set) at the head of this article. When such 
a small amount of insulating material is used in the coil, 


there is prob- . 
ably nothing to > ? 
choose between 1? Ys 

ebonite and% X2 
wood, except that œ 
wood is easier to 
handle and the 
pieces may be 
stuck together so 
that no metal 
screws are re- 
quired in the 
construction. 

Dealing with 
the remaining 
factors which 
should receive 
attention, we 
may say at once 
that it is not ad- 
visable to employ 
a tapped 
Apart from the 
fact that dead 
ends have a more 
marked bad effect on short waves than on the broadcast 
wavelengths, it would seem that the provision of tap- 
pings is undesirable for two reasons. 

In the first place the wires running from the coil to the 
points at which the taps are connected increases the self- 
capacity of the coil, and, secondly, if the taps are taken 
to contacts mounted in ebonite, we introduce dielectric 
losses. Sometimes when a tapped coil is employed the 
set will not oscillate over its tuning range because of the 
losses introduced by the tappings and the dead-ends. 


” f 
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Fig. 3.—Details of the pieces marked B in 
fig.2. These are of hardwood, 1/8th in. thick, 
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A Short Wave Receiver.— 

A special feature of this set is that the closed circuit 
coil may be removed from the set and another having 
a different number of turns put in its place. 


Another thing which should receive attention is the 


position of the coil with respect to other ‘components. It 
would not -do, of 
course, to mount the 
coils close to the 
panel, the tuning con- 
| z i 2 denser, or transformer, 
5 as the losses of the 

Fig. So Dieiis of the pieces marked coils are increased 
18 is. thick, but may be of ebenite. When they are situated 
close to such parts. So 

far as possible, a clear space of several inches should be 
left round the tuning coils, and the components arranged 
in such a manner that they are not in the field of the coils. 


; Valves. 


With regard to the valves to be employed in a short 
wave set, we need to pay particular attention to the one 
employed in the detector stage. This valve should pre- 
ferably be of the modern type, having a high ratio of 
amplification factor to impedance, but it should also be of 
low self-capacity. Probably the best valve available is of 
the V24 type; in this set I use a D.E.V., which requires 
a filament current of 0.25 ampere at 3 volts and an anode 


Fig. 6. —On the left is shown the wooden framework 

r sures ss the reaction coll and on the right, 

the framework for the aerial coil. These pieces are 

secured to the movable portion of the colil-holders. 
voltage of 15 to 30. This type of valve, when mounted 
in its special holder, has a capacity which is considerably 

below that of valves of the ordinary four pin type. 

For the L.F. stage we require a valve to work from 
a transformer into telephones, and I use a valve of the 
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D.E.5 class, which takes a filament current of 0.25 ampere 
at 6 volts and an anode voltage of about go—the gno 
bias being 3 volts. 


Construction of the Coils. 


The closed circuit coil consists of a number of turns 
of tinned copper wire wound on a former of skeleton 
construction. A photograph of the coil appears at the 


Fig. 7.—Layout of the movable coil holder for the pean and 


aerial coils. Details of the base are given in Fig. 8, and of the 
movable pins in Fig. 9. The movable portion has a spladie passing 
through it which runs intwo brass pillars as indicated. A knob is 

‘attached to the end of the spindle which passes through the panel. 
head of this article, and constructional details are given 
in Figs. 2, 3, and 5. 

The former may be divided into three parts: First, 
the base (Fig. 2), which is of hardwood measuring qin. x 
1#in. x gin. ; second, the two Y pieces of fin. hardwood 
with strengthening pieces shaped as indicated in Fig. 3; 
and third, the three notched strips, which, in the coil 
illustrated, is of in. wood, but may, of course, be 
ebonite if preferred (Fig. 5). The strips are glued to 
the Y pieces, which in turn are screwed to the base. It 
will be noticed that the ends of the strips project beyond 
the Y pieces. This was done in order that similar 
formers may be employed for coils having a different 
number of turns, the notched strips being extended if 
necessary ” For the wavelength range of 45-130 metres 
the coil may have thirteen turns, like the one illustrated 
here; up to twenty turns may be wound on this former 
(provided the strips are lengthened), with a pitch of 
in., without any change being made to the aerial or 
reaction coils. 

Number 16 tinned copper wire is employed. 
is tightly wound on a tube 34in. in diameter. This is 
then taken off the former and ‘‘ worked ”’ on the skeleton 
former. Leave the ends about half an inch long. 

The design is such that a coil may be taken out of 
the set and another put in its place in a few moments. 
Therefore, instead of the ends of the coil being soldered 
to the circuit wires, a small terminal is soldered to them, 
and the ends of the coil fixed in the terminals. 

The reaction coil is a basket-weave coil having twelve 
turns of No. 20 D.C.C., wound on a former consisting 


A length 


‘of fifteen pegs fixed on the circumference of a circle qin. 


diameter, and may be seen in Fig. 4. This coil is sup- 
ported in a wooden framework, and the framework is 
screwed to the movable portion of a coil holder as indi- 
cated in Fig. 7. 

The coil holder is home made, and consists of a base. 
of ebonite (Fig. 8) measuring qin. x Hin. x gin., carry- 
ing two brass pillars, which serve as bearings for the 
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A Short Wave Receiver.— 

spindle of the movable part of the holder. A brass rod, 

ğin. diameter, is passed right through the movable por- 

tion, shown in detail in Fig. 9, and carries a knob on the 

end which passes through the panel. : 
To construct the reaction coil and holder, therefore, 

prepare the ebonite base (Fig. 8), the movable piece of 


ebonite (Fig. 9), and mount them with the spindle as 
indicated in Fig. 7. Then make the wooden frame 
shown on the left of Fig. 6, and screw this piece to the 
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movable piece as shown in Fig. 7. The reaction coil is 
slipped over the ends of the wooden frame, and its ends 
soldered to tags secured by screws to the movable piece 


1% 


Fig. 9.— Dimensions 
of the movable part 
of the coil hoider. 
Holes C ase for No. 4 
B.A. screws and hole 
D, which passes right 
through the length of , 
the pias is dril d to l/, 
the diameter of the 

spindle—3/16 in. — 


of the holder. The reaction coil is the left-hand coil in 
Tig. 4. 

The aerial coil hds four turns of No. 16 tinned copper 
wire mounted on a wooden framework. The wopden 
framework is secured to the movable part of a holder, 
which is constructed in exactly the same way as the 
holder for the reaction coil. 

A sketch of the wooden frame for the aerial coil appears 
on the right-hand side of Fig. 6. It will be seen that the 
top and bottom edges are notched to take the turns of the 
coil. The ends of the coil pass through holes in the 
bottom of the vertical piece. This coil is the right-hand 
coil in Fig. 4. | | 

: (To be concluded.) 


WIRELESS CROSS-WORD PUZZLE. 


O apology seems necessary in presenting our readers with 
a Cross-Word Puzzle. In the example given, no word 
or abbreviation has been included which cannot take its 
place in wireless parlance. A numbered square marks the be- 
ginning of a word proceeding both horizontally and vertically, 
the word being ended by a dark square or the edge of the 
puzzle, 
A prize of Two Guineas will 
be awarded to the sender of 
the correct solution which is 
accompanied by the most suit- 
able new cross-word puzzle. 
A second. prize of One Guinea 
will be awarded to the sender 
of the next best attempt. 
Consolation prizes to the 


ACROSS. 

Centains most of the hams. 

O'ten wed with a log. 

Has the last word. 

. Call sign of Nantes. 

Distinction owned by several wire- 

les, scientists. : 

‘Mount for set. 

An integral part. 

. Type of copper wire. 

Meevages in the affirmutive. 

10. Volume X density. 

11. A problem in 
studios. 

12. An old word with a new meaning. 

13. The aim of the transmitter. 

14. Secondary battery (abbreviation). 

15. Negative termiral. 

16. Not an amateur (collog.). 

17. A tapped coil. ; 

18. Auxiliary telephone switch. 

19. May be gaid of good broadcasting. 

20. Unofficial brenk sign (Moree). 

21. Contained in veracious news 
bulletina. 

22. Controls the wavelength. 

23. Special note. A 

24. Rare gaa, 

25. A Continent with great wirelcss 
possibilities 

26. Important element. 

27. A wireless beginner. 

28. Break sign (Morse). 

29. Terminals eeen on most sets. 

20. Important electrical body. 

Z1. Enrols all British amateurs. 
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value of Half a Guinea each will be presented to senders of 
any other cross-word puzzles published in Zhe Wireless World, 
In all cases payment will be made after publication. 
The merits of each puzzle submitted will be considered in 
relation to the approprixteness of the terma it contains. 
N.B.—Solutions of the above, together with new puzzles, 
should be addressed : ‘‘ Cross- 
Word,” c/o The Editor, T'he 
Wireless World, 139, Fleet 
Street, London, E.C.4, and 
. must reach this office not later 
than the first post on Wednes- 
day, February 18th, 1925, 


DOWN. 


1. Without definite time pericå. 
4. An international radio union. 
5. Unpleasant wireless term. 
6. Part of a valve. 
8. Should contain a broadenst re- 
ceiver. 
13. Depends 
* tions. 
18. Six commas (Morse). 
27. A famous “ Section.” 
28. Continental broadcasting station. 
32. Type of valve (reverse). 
33. Silent Service (uses Wireless). 
34 Military force making extensive 
use of radio. 
35. Either. 
36. What every amateur must have. 
37. To cange a nuisance, sometimes. 
38. Sometimes employs a slider. 
39. Animal reputed to provide wire- 
Jess component. 
40. Sometimes causes a diearter. 
41. (Generally needs smoothing. 
42. What the *“ Wireless World” 
does. 
43. Connects to the plate. 
44. Produced by poor transformers. 
45. Connects with negative L.T. 
46. Letter of the alphabet. (as pro- 
nounced in telephony). 
47. A new radio development. 
48. Metallic element used in wireless 
construction. 
49. rants for annual wireess publica- 
ion. 
EA, Canadian broadcasting eti tion. 
61. s.e. “ Curvello.” 
52. Polite pauo nr a 
bugbear. 
53. Kind of valve. 
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2 aS A Peas: {ave = ia -r 
An Episode 


AST year I went to Costa Rica on business.’ I did 
not find the coast so rich as to be worthy of its 


name, though it was well endowed with man-eating | 


insects and patriotic Scotch-Germans who manifested high 
costhcients of absorption. 

A few hours before the mail-boat sailed I rambled out 
of Santa Dolorosa into a sort of tuppenny, half-tame 
jungle, and there, amidst the clashing palm-fronds, the 
cries of the /cha-tchas, or Costa Rican sparrows, and the 
sickly scents of the local match factory, I sat on a log 
and meditated. 

I had just reached the conclusion that the great mis- 
take of my life was a wilful disregard of critical 
values in the application of grid biases, when I noticed 
a man step from the shelter of a fine alpargata (or 
Costa Rican boot-tree). He was a white man, 
not one of the yellow-necked sons of jaguars , 
indigenous to the back blocks of the coast. But 
—oh, dearie me! Not a stitch! Not one! 


Queer Antics. 


What amused me more was his 
behaviour. I had seen classical 
dancers, sword-swallowers, and 
wireless Operators trying to receive 
the unreceivable, but this man was 
a combination of the three. First 
he would caper about like a French 
wine-waiter busy between toasts ; then he would stop, hold 
himself erect, shut his eyes, and gape like a giant carp, 
and then he would hold his breath till his neck swelled 
and his eyeballs well-nigh came out on to his cheekbones 
to see what the evolution was. 

I enjoyed this for some minutes, meanwhile snooping 
about this way and that in the hope of seeing his keeper 
arrive. And then he spotted me. I declare he became 
normal on the instant. For he hastily dodged behind 
the boot-tree and reappeared toffed up in an emergency 
petticuat constructed from a copy of La Libertad, 
and shambled over to where I sat. I made room 
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of Costa Rica. 


for him on the log and we chummed up. Here follows 
his story. 


Dodging Atmospherics. 


‘As you have seen me playing. the goat, I ought to 
say at once that, far from being one of these ‘ back-to- 
nature’ birds, I am just plain John Wadd, late of 
Hoxton. Five years ago I was a master-goldbeater with 
a turn for scientific hobbies. If the old dad hadn't 
died too soon I’d ha’ been through Cambridge, but I 
had a good education. Up to a point. I was very hot 
on wireless, and had a receiving 
station which was the last word 
in science. It did everything 
except shut down automatically 
when the Leafield arc started up. 
But then, of course, it didn’t need 
to. By the way, there’s a Pray- 
ing Mantis on your collar. My 
set, as I was saying, was the eel’s 
eyebrows. The aerial was de- 
signed to dodge every known 
species of ‘atmospheric,’ the 
‘earth’ took a professional miner 
seven hours to plant, and the 
safety switch embodied every 
dictum: enunciated by the In- 
stute of Insurance. 

‘ The set itself was a marvel. It conformed to every 
theory, included every device known to popular 
journalism, and was pivoted at 13.392° clockwise to the 
angle of the earth’s axis in relation to the—but we need 
not go into that. I may say, anyway, that I used to 
correct the angle with a doo-hickey specially designed 
by the Astronomer Royal. 

=“ But somehow I felt discontented. True, my signals 
“were strong. Once I nearly scalped a prominent divine 
by turning on Arlington while he was listening-in with 
me. And, of course, you know it was I that blew down 
the War Memorial at Hoxton with a badly tuned selection 


A 29 


ee i ee ee ee 


~~ and find rock bottom.’ 


28 


The Self-Con.tructor.— 
of signals from Lyons. It was not until I heard the 
strength and quali.y of the reception obtained by a 
neighbour’s child with nothing more than a crystal de- 
tector made from domestic flotsam that 
] realised I was all wrong. 


Working Backwards. 


‘“ t Simplicity, John, is the secret,’ 
I said to myself. ‘ Work backwards 
A bit mixed, 
but you get the idea. Excuse’ me! 
This is my time to eat my second 
banana.’ 

(Interval for mastication.) 

‘ In three months I had _ redueed 
my necessities to an aerial, a crystal, 
a pair of telephones, and an ‘ earth.’ 
But I was not satisfied. How did I 
tune? Easy! I varied the funda- 
mental wavelength of my aerial by 
means of a drum full of wire which 
unwound or was wound up and cut out 
by a switch. That switch nearly: 
broke my spirit. It was so compli- 
cated ! 

“Then I dispensed. with the ‘ 


ered 
peded by clothing” 


I used to hold 
the earth wire in my mouth and stand in a muddy patch 


earth.’ 


in the garden. Next I scrapped the‘ outside aerial in 
favour of a contractile frame. Later on I learned to do 
without accurate tuning by contenting myself with weaker 
signals. So 1 had to build a Sound-proof room for 
reception. 
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* During these experiments | discov- 
thet could hold my breath 


longer if my muscles were unim- 


FEBRUARY 11th, 1925: 
‘“ One day a professional operator told me that in the 
early days of wireless he had often to hold his breath 
in order to hear faint signals. l. adopted the practice 
and found it of immense service. Then he told me that 


shutting the eyes undoubtedly had the 
effect of sharpening the sense of hearing. He 


was right, for I gave it a trial. 

‘“ During thesé experiments I discovered 
that I could hold my breath longer if. my 
rib muscles were unimpeded by clothing. 
Sa I stripped to the waist and got excellent 
results. Then the great idea assailed me. 
Reduce to the lowest proportions and only 
the human factor will be left! I had clearly 
to become a human receiver ! 

‘“T’ve wandered a_ goodish bit and 
have been arrested nineteen times for 
not wearing duds, and it was not until 
I got here that I could experiment in 
peace. But these bananas 

“ I’m hoping to use my body as an 
aerial and to stop my heart beating 
while I hold my breath. Sometimes I 
fancy I can hear signals from Panama, 
over the way, but—but excuse me! 
This is my time to practise heart- 
stopping. Very decent of you to have listened.” 

When I began to write this narrative I thought it was 
a moral story. Now I have forgotten what the moral is 
and am inclined to think it is only a Horrible Warning. 

I’m not playing at wireless just now. Something safe 
and sane like White Mice or Cross Words seems to be 
indicated. i 


AMATEUR ACHIEVEMENT. 


R. GERALD MARCUSE 

(2NM) is probably one of 
the best known of British 
amateurs on account of his many 
successes in long-distance com- 
munication. 

In addition to having worked 
with almost monotonous regularity 
with New Zealand and Australian 
amateurs, Mr. Marcuse has re- 
cently added to his laurels by 
maintaining two-way communica- 


- tion with SA-WJS, a portable 

station attached to the Rice 
Expedition now exploring the 
Amazon. 


It is believed that the trans- 
mitter used by the Rice Expedition 
is only of roo watts power, and 
that a petrol engine generator unit 
is the source of power. Under 
these circumstances reception with 
a two-valve receiver is vet another 
proof of the efficiency of short 
waves. 
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Mr. Marcuse with his transmitting apparatus. 


’ 


~ 


. lo 
. f., 
Ta 
wat ba acs 
~~ ~ 
-a oS ~S 5 


LMOST everyone knows that a coil which 
is to be employed in a wireless receiver 
with good results cannot be wound any- 


how. It would not be productive of good results, i 


for instance, to use a coil which is damp or has 

poor insulation, or one consisting of a number 

of turns of wire wound at random—just as one might 
wind an odd length of string. Such a coil, of 
course, would enable us to tune in a signal provided it 
had a suitable number of turns, but the signal would not 
be heard with the same intensity as when a well-designed 
coil is employed, neither would one expect the tuning to 
be sharp. Tuning would probably be flat, rendering it 
difficult to tune out the local broadcast station and bring 
in a more distant station with clarity and volume. 

Coils for wireless purposes are therefore specially con- 
structed with the object of giving maximum signal 
strength coupled with good selectivity. 

Briefly, the desirable features of a coil are (1) low self- 
capacity, and (2) low high-frequency resistance. 

(1) In general it may be said that a coil will have a 
low value of self-capacity when the turns of the coil are 
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On Winding Coils. 
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Pig. 1—A simple basket coii, with a winding pitch of 2. 
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\ spaced and when a minimum amount of insu- 
/ lating material is employed—whether in the 
form of wrappings round the wire itself, or in the 
former employed to carry the turns of the coil. 
(2) The high-frequency resistance of a coil may 
be kept at a reasonably low value by giving the coil 
a suitable shape, by using the minimum amount of insu- 
lating material in its construction, and by using a suitable 
size of wire. The best size of wire depends largely on the 
frequency of the oscillations to be carried by the coil, 
and also on the shape of the coil. For instance, the best 
gauge of wire for a well-spaced single-layer coil is not 
necessarily the best size to employ when the coil is wound 
basket-weave or duolateral fashion. 


Basket Coils. 


The basket type of coil is a favourite with amateurs, 
because of the ease with which they may be prepared at 
home, and because the efficiency of a well-made coil of | 
this type is as high—if not a little higher—than that of 
other multilayer coils. One would not suggest that coils 
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Fig. 2.—Dimensions of the former for a basket coil. 
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The Experimenter’s Notebook.— . 
wound basket fashion have a higher efficiency than good 


single-layer coils, but they are easily made, occupy but - 


little space, are suitable for use in any tuned circuit, and 
may be wound in a number of interesting ways. 

The ordinary type of basket coil, with which all 
readers are probably familiar, is illustrated in Fig. 1. 
This coil has a prepared cardboard former of the dimen- 
sions given in Fig. 2. Its outside diameter is 3in., and 
there are eleven slots, each $in. long and jin. wide; the 
inside diameter is therefore 1#in. 

A fairly stiff cardboard is employed for this purpose ;' 
the projecting pieces will probably break off while the 
wire is being put on if the cardboard is too thin. 

After the cardboard has heen slotted, it js immersed 
in a bath of paraffin wax. This is not only to drive out 
the moisture in the cardboard, but to ensure that moisture 
shall not be absorbed during the life of the coil. 


Relative Dimensions. 


The relative dimensions of the former should be noted ; 
the slots are one-third of the inside diameter in length. 


Fig. 3.—A badly proportioned basket coil. The winding is too 
deep compared with the diameter. 


This is a good proportion, which (for broadcast wave- 
lengths) results in the coil having a lower effective resist- 
ance for a given inductance than when the slots are rela- 
tively longer. 

A badly proportioned coil is illustrated in Fig. 3. The 
inner turns of this coil are of small diameter, and there- 
fore have only a small inductance compared with those 
on the outer edge. They do, however, add considerably 
to the effective resistance of the coil, and are therefore 
undesirable. A further objection is that it is difficult to 
wind such a coil without breaking off the projecting pieces 
of the former. In spite of these disadvantages, coils 
similar to this are to be purchased and are frequently 
used by amateurs. A coil having lower losses for a given 
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inductance can be constructed on a former of the relative 
dimensions shown in Figs. 1 and 2. 


Winding Basket Coils. 


The simplest form of winding is that illustrated in 
Figs. 1 and 4. Fig. 4 represents an edge view of the 
former, which is supposed laid out flat to show the slots. 
To wind the first turn of the coil, fasten one end of the 


‘wire by passing it through two holes in the former and 


lay thé wire through one slot, along the back of a pro- 
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START 1 TURN 
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START 2 TURNS 


Fig. 4.—Winding of a simple basket coil having a pitch of 2. 


jecting piece to the next slot, through this slot to the 


front of the former, along the projecting piece to the 
next slot, through this slot to the back of the former, 
and so on as indicated in Fig. 4, until one turn is wound. 
There is now one wire in each slot, and one wire along 
the front of one projecting piece, the back of the next, 
and so on round the former. 

Proceed with the winding by putting on the second turn 
as indicated in Fig. 4. We have then a wire on the front 
and back of every projection, and two wires im each slot. 

The coil is ‘finished by winding as many turns as 
desired, and securing the end turn by tying it with thread, 
or by passing it through holes in the former. 

As the wire appears on the face of the former after 


“every second slot, the pitch of this winding is two. The 


number of turns in the coil is therefore equal to twice 
the number of wires counted on one face. 


Reasons for the Special Winding. 


The reasons for the special arrangement of the turns 
can be understood now that the construction has been 
described. In the first place, the turns are separated by 
the thickness of the former, except where they cross in 
the slots. Secondly, the layers are spaced, a distance 
equal to the thickness of the wire. Hence the self- 
capacity of the coil is much less than it would be were 
the turns wound touching. However, the wires still touch 
where they cross in the slots. But the length of the wires 
touching can be made very small by employing narrow 
slots. The angle of crossing is then large. 

The inductance of a basket coil can be found from the 
formula :— ' 

=n? d? n’ lk +1,000, where 

J.=the inductance of the coil in microhenries, 

z =53.14 and +? =9.86, 

d=the mean diameter of the coil in centimetres, 

n=the number of turns per centimetre, | 

l =the length (or depth) of the winding in centimetres, 

k=Nagaoka’s factor, which may be obtained from a wireless 

book.tg The value of & depends on the ratio of the 
diameter and the length. 


An examination of this formula shows that the induct- 
ance increases with the square of the diameter of the 
coil, and also with the square of the number of turns. 


! For instance, ‘‘ Tuning Coils and Methods of Tuning,” by 
W. James (2s. 6d. nett). 
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T is quite an easy matter to add a note magnifier to 

a crystal or valve receiver. One simply connects 

the telephone termmals of the set to the input ter- 
minals of the amplifier; and transfers the telephones or 
loud-speaker to the output terminals. A high frequency 
amplifier, however, must be connected between the aerial 
and the receiver. The amplifier to be added must there- 
fore either contain a tuner for tuning the aerial, or be 


connected between the tuner of the existing receiver and | 


the first valve (or the crystal). Obviously, it is preferable 
so to design the apparatus that it may be joined in circuit 
simply by connecting it to the aerial and earth terminals 
of the existing set. 

The unit described here is designed on these lines, the 
tuner_of the existing set being employed as the coupling 
of the high frequency amplifier. The diagram of Fig. 1 
shows the connections of the H.F. unit. A plug-in coil 
and a variable condenser are employed to tune the aerial 
circuit. One end of the circuit fs 
connected to the grid of the H.F. 
valve, and the other end to a ter- 
minal marked ‘‘ To earth terminal 
of set.” This terminal is joined 
to the earth terminal of the exist- 
ing set, which in the majority of 
Teceivers is connected to L.T. 
negative. If the existing set has 
Its earth terminal connected to 
L.T. negative, the earth connection - 
on the H.F. unit could be per- 
manently joined to the L.T. nega- 
tive, and the terminal marked ‘‘ To 
earth terminal of set ’’ dispensed 

with. In some sets, however, the 
earth is connected to L.T. positive. 

It is therefore better to wire the 
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the H.T. battery, and connect the L.T. terminals to the filament battery. 
earth should be joined to the respective terminals of the H.F. unit. 


a 


is usually necessary 

to rebuild a Receiver. 
almost completely when 
adding a stage of High 
Frequency Amplification. 
- The Unit described here, 
however, may be added 
to an existing Set with 
the same.ease as a Note 

i Magnifier. 


So By R. HARRISON. - 


H.F. unit exactly as indicated, when it may be 
added to any set, regardless of how the earth and the 
L.T. battery are joined. | > 

In the anode circuit of the H.F. unit is an untuned 
choke coil, which may be of the usual plug-in type. The 
size of this coil is not critical. A No. 300 Igranic coil has 
been found to give good results, although a coil of 
another type, having an equivalent inductance, may of 
course be employed. A fixed condenser is placed between 
the anode of the valve and the terminal marked ‘‘ To 
aerial terminal of set,” and carries the high frequency 
currents to the tuner on the existing set. The value of 
this condenser is not critical. It may have a value of 
0.002 microfarad. One of the objects of this condenser 
is to prevent the flow of steady. current from the H.T. 
battery, and it is therefore important that it should be 
a good one. If leakage occurs, the normal voltage of 
the grid of the detector valve may be altered and thus 
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EXISTING SET 


Fig. 1.—The connections of the H.F. unit, and those of a typical set having a detector and 
To connect the H.F. unit to the set connect the terminals marked “ To 
aerial terminal of set” and * aerial"; “ To earth terminal of set” and “ earth ”; H.T.+, to 


The aerial and 
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The appearance of the unit may be seen from the photo- 
graphs, and Figs. 2 and 3 give the layout of the panel 
and the base. 

The parts required for the unit are as follow :— 

1 Ormond filament resistance. 

1 Burndept valve holder (batten type). 

2 Plug-in coil holders. 

Igranic plug-in coil, No. ‘50, for the broadcast wave- 
length. 


a 


pa 


AERIAL 


Fig. 2.—Drawing of the ebonite panel, showing the position and 
size of ime holes. A= }” dia. and countersunk for No. 4 wood 
screws ; B = f, dia.; C = a dia., and countersunk for No. 4 
: A. screws; D = »,” dia.; E = 3” dia. 


the signal strength may be very appreciably reduced. 
It will be seen “from Fig. r that the aerial circuit of 
the existing set is now used to tune the anode of the 
H.F. valve. When the two circuits are in tune, ampli- 
fied high frequency currents will be applied to the grid 
of the detector valve. To tune to a given wavelength, 
the condenser of the existing set will have to be set to a 
higher reading than when the H.F. unit is not employed, 
owing to the fact that the circuit has not now the capa- 
city of the aerial across it. 

In those sets where. regeneration is use, such as in 
the set connected as in Fig. 1, it will be found necessary 
to employ a somewhat smaller reaction coil than Ausual. 
It is not, however, necessary to reverse the connections to 
the reaction coil when adding the H.F. unit, as is usually 
the case when one stage of H.F is added. This is, of 
course, a rea] advantage. 

When it is desired to obtain regeneration with ‘he H.F. 
unit attached to a simple crystal set, the tuning coil of 
the crystal set may. be coupled to the aerial coil of the 
H.F. unit. 


AERIAL COIL 


Fig. 4.—The wiring connections of the unit. 


1 Tgranic plug-in coil, No. 300, for the anode choke. 

1 Dubilier fixed condenser, capacity 0.002 microfarad. 

1 Jackson Bros. variable condenser, capacity 0.0005 
microfarad. 

7 Terminals. 

1 Piece of mahogany for the base, measuring 
gin. x 7 Zin. x gin. 

1 Ebonite panel measuring gin. x 7in. x din. 


C S i 4 
pea ee g ae ee A few screws, and a length of No. 16 tinned copper 


Fi’. 3.—Layout of the parts on the base board. connecting wire. 
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Adding an H.F. Stage.— . 

It will be seen that mounted on the panel are a variable 
condenser, a filament resistance, and the terminals. 
Mounted on the wooden base is the valve holder, the fixed 
condenser, and two plug-in coil holders. The position of 
these parts is clearly shown. 

It will be observed that the coil holders are mounted 
at right angles, in order that there should be no inter- 
action between the coils mounted in them. 
~The panel and base are held at right angles by two 


A view of the H.F. unit. 


The coil by the side of the valve is the 
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The complete unit. 
Notice the simple but 
effective layout, and 
the well spaced con- 
necting wires. 


small brackets, and by wood screws passed through the 
lower edge of the ebonite panel into the edge of the base. 

Fig. 4 gives the wiring connections which are few 
and easily wired. Tinned copper wire should be em- 
ployed, and the lengths carefully bent to shape, in order 
that the wiring shall be well spaced. ~ r 

The method -of connecting the unit to a valve receiver 
is indicated in Fig. 1. To connect the unit to a crystal 
receiver, the aerial and earth terminals of the set are 
joined to the terminals marked ‘‘ To aerial terminal of 
set,” and ‘‘ To earth terminal of set.” The H.T. and 
L.T. batteries are, of course, connected te the terminals 


anode choke ; the smaller coil is the aerial tuning inductance. 
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and numerous his difficulties, can- 
not to-day complain that he is 
uncared for and forgotten. There is no 
shortage of teachers, and in spite of its 
continuous and varied development, the 
number of elementary books on the sub- 
ject has grown to such an extent as to 
make original treatment a matter of 
difficulty. It is all the more to Mr. 
Risdon's credit, therefore, that he has 
succeeded in producing a volume* which 
not only covers the ground very com- 
prehensively, but in a manner calculated 
to interest both the beginner and the 
rather more advanced reader. This, in 
itself is an original achievement. 
The book has the valuable support of 
Dr. J. A. Fleming, F.R.S., who con- 
tributes an admirable introduction in the 
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*! Wireless.” By F. J. Risdon, 


F.RS.A., with an introduction by J. A. 
Fleming, M.A., D.Sc., F.R.S. (London: 
Ward, Lock & Co. Ltd., Salisbury 
Square, E.C 4. 432 pages. Profusely 


illustrated. Price, cloth, 6a. net.) 


INTRODUCTION : 


TO WIRELESS - 
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form of a general survey of wireless 
development up to the present day. 
Mr. Risdon’s earlier chapters, which are 
devoted to the needs of the beginner, dis- 
cuss the ether theory, elementary prin- 
ciples of electricity and magnetism, and 
the phenomena of electric currents. The 
chapter on the discovery of the electron, 
however, will probably interest all 
readers, being based on an interview 
between the author and Sir Joseph Thom- 
son, in which the latter gives an absorb- 
ing account of his early experiments with 
cathode tubes culminating in the advance- 
ment of the electron theory. The pages 
following deal with the generation ‘and 
detection of electro-magnetic waves, the 


as indicated by the lettering. - 


principles of the valve, and the arrange- 
ments of receiving circuits. High and 
low frequency amplification are next 
elucidated, after which the reader is 
introduced to wireless in practice. Space 
forbids reference to all the wireless activi- 
ties touched upon, but among the most 
interesting chapters we may mention those 
dealing with beam transmission, short 
wave telegraphy, wireless time signals, 
television and telepathy. In regard to 
the last-named, Mr. Risdon goes so far 
as to say that there is no technical reason 
why the extent of one’s varying emotions 
should not be wirelessed to the ends of 
the earth. May we hope that this is an 
exaggeration ? 

The ony papis loophole for criticism 
in Mr. Risdon’s book is a certain 
irrelevancy in the arrangement of chap- 
ters, which do not all follow a logical 
sequence. 

The book can be recommended to those 
who are seeking a pleasantly written and 
well-illustrated introduction to a subject 
upon which no one can afford to remain 
in ignorance. 
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Manchester Radio and Scientific Society. 

A lecture in the form of a reply to 
an imaginary question: “What is a 
condenser! '’ was given on January 28th 
by Mr. Philip R. Coursey, B.Sc., 
F.Inst.P. The audience thoroughly en- 
joyed Mr. Coursey’s skilful answer to a 
question which is not so simple as appears 
at first sight. 

Applications for membership of the 
Society should be addressed to the hon. 
sewetary, Mr. Geo. C. Murphy, of 
Meadow View, The Cliff, Hr. Broughton, 
Manchester. 


Kentish Town and District Wireless 

Society. 

A feature of this Society is that no 
subscriptions are levied for membership. 
Practical classes are held and lectures are 
given every Monday evening from 7.45 
to 9.45 at the L.C.C. Men’s Institate, 
Carlton Road. The hon. secretary is Mr. 
Frank Phillipot. 


Northampton and District Amateur Radio 

Society. 

‘‘ Weather and Wireless ’’ was the title 
of a fascinating lecture given before the 
Society on January 19th by Mr. H, L. 
Lewis. The speaker said that we were 
s0 accustomed to hearing daily weather 
forecasts broadcast that we ought to 
know something of how these forecasts 
were obtained. A knowledge of the 
atmosphere was first necessary. Mr. 
Lewis dealt interestingly with the shell 
of air surrounding the earth. Depres- 
sions, cyclones, and anti-cyclones were 
next dealt with, and the lecturer ex- 
hibited many maps illustrating typical 
pressure distributions over Europe and 
the Atlantic. 

The Society has accepted with much 
regret the resignation of Mr. S. H. 
Barber from the post of vice-chairman. 
The position is now filled by Mr. R. G. 
Turner. 


New Society for Hampton, Middlesex. 

An endeavour is being made to form 
a new radio society at Hampton, Middle- 
sex, and it will be appreciated if all those 
interested in the proposition will kindly 
communicate with Mr. G. Douglas Ash, 
of Maristow, Wensleydale Road, 
Hampton. 


North Middlesex Wireless Club. 

On January 21st Mr. A. S. Manders 
delivered an instructive lecture on “A 
Low-loss Tuner.” Dealing with the 
ever-present question of efficiency, Mr. 
Manders outlined the heads under which 
losses generally occur. He laid stress on 
the paramount importance of a low re- 


A 38 


a 
~ is 
or 
wr m 
p m 


EWS fom ft 


Secretaries of Local Clubs are invited to send in for publication 


club news of general interest. All photographs published will 
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FORTHCOMING EVENTS. 

WEDNESDAY, FEBRUARY 1lith. 

Manchester Radio Scientific Society.—Lec- 

ture: “Cutting Out Manchester.” By 
Mr. J. A. Peters, 

Streatham Radio Society.—Annvual dinner. 

Radıc Research Society, Pcckham.—Lec- 
tures: ‘ Distortion.”  " Resistance in 
Wireless Circuits.” 

THURSDAY, FEBRUARY 12th. 

Luton Wireless Society. At 8 p.m. At 
the Hitchin Road Buoys' School. Erz- 
periment and demonstration for be- 
ginnera, 


FRIDAY, FEBRUARY 13th. 
Shefficild and District Wireless Society.—At 
7.30 p.m. At the Department of 
Applied Science, St. George's Square. 
Lecture: “Capacity.” By Mr. 9. R. 
Pritchett. ) 
MONDAY, FEBRUARY 10th. 


Pere and Distric? Radio Society.—At 
7.4 p-m Members’ cvening with 
3 apparatus. 

Na 
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sistance aertal and earth system. The. 


principal topic of the paper was, how- 
ever, the construction of low-loss induct- 
ance coils. In the lecturer's opinion too 
much importance cannot be attached in 
short wave work to the question of re- 
sistance and self capacity, and he ex- 
plained with the actual coils as ocular 
demonstration how he had reduced these 
undesirable factors to a minimum. Mr. 
Manders uses an unusually heavy gauge 
wire (16 S.W.G.), and prefers it to be 


Italy, Denmark and Britain. -An interest- 

ing snap showing (left to right): Mr. 

Ginlio Salom (Italian 1MT), Mr. Cohet 

l CIRES 7EC), and Mr. J. E. Partridge 

G2KF). The photo was taken at 2KF 

- during a recent visit of the Continentals 
to this country. 
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double cotton-covered for the sake of the 
extra spacing afforded. 

The ordinary plug and socket coil 
holders came in for some unfavourable 
criticism, being described as ‘‘ splendid 
fixed condensers’’ and therefore un- 
desirable adu.wons to the self capacities 
of the -coils. 

Applications for membership should 
be addressed to the hon. secretary, Mr. 
H. A. Green, 100, Pellatt Grove, Wood 
Green, N.22. l l 
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TRANSMITTING NOTES. 


The past week has been remarkable for 
the signal strength of the American and 
Canadian amateurs. In fact, at times it 
has been painful to keep the ’phones on 
the head while listening to the American 
lst district transmitters. Curiously 
enough, these signals increase in strength 
after sunrise, and 4SA (Porto Rico) 
came in at tremendous strength on twa 
valves at 9 a.m, on Sunday, February Ist. 

The number of Americans and Cana- 
dians operating on the 70-85 metres band 
is so great that it is literally impossible 
to pick them out. 20D was wise in 
listening on 65 metres, for he managed 
to pick up our friend in Buenos Aires, 
Senor Braggio (CB8), whose patience in 
battling with electric storms has at last 
been rewarded. 

Next week it is hoped to publish the 
cost in connection with the projected trip 
to Paris in the spring for the Inter- 
national Amateur Conference, and the 
writer will be glad to hear from more 
amateurs who intend to join the party. 
It is expected that about 60 American 
and Canadian amateurs will be coming 
over to England after the Paris event, 
and an opportunity is given us to enter- 
tain them in the true British spirit. 
Being a poor society, however, we have 
decided to open a subscription list. An 
appeal is therefore made for support of 
this fund. No amount will be too small 
or too large. , 

An endeavour is also being made to 
arrange a convention in London following 
the Paris event, and we hope that all 
amateurs interested will join in. 

The T. and R. Committee is now draw- 
ing up a scheme for keeping in touch 
with the various districts in England, 
and we hope in a day or two to circulate 
the new traffic arrangements to all 
members. 

All communications relating to the 
above points should be addressed to 

GeraLD Marcuse (2NM), 
Hon. Secretary, T. and R. Section, 
Radio Society of Great Britain, 
53, Victoria Street, 8.W.1. 
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Readers Desiring to Consult the ‘ 


‘Wireless World” Information. Dept. should 


make use of the Coupon to be found in the Advertisement Pages. 


_ A Choke-Coupled Four-Valve Set. 


READER living seventy miles from 
the nearest main B.B.C. station 
has written to ask us what, in our 

opinion, is the best all-round set he can 
construct to fulfil his requirements, which 
are as follows :—The set must be capable 
of giving full loud-speaker strength on at 
least one cf the B.B.C. stations and in 
addition attention must be paid to the 
quality of reproduction. He specifies 
also that the set must be sufficiently 
selective to enable him to separate the 
various stations, but must at the same 
time be simple to operate. 

We give below a diagram of a receivet 
which, if carefully constructed, should 
fulfil all our correspondent’s require- 
ments. The conventional form of H.F. 
and detector circuit is given, since in our 


opinion this will best meet our reader's: 


conditions of sensitivity, selectivity, and 
ease of control. Choke coupling is the 
method we have adopted in the L.F 
amplifier, since we have found that this 
gives a marked increase of tonal purity 
over transformer coupling. whilst at the 
same time it does not call for any increase 
in the H.T. battery value. 


Connections of a four-valve receiver with one H.F. valve detector and two L.F. stages. 


and secondary connected in series does 
very well in this position. If the 
impedance is too small the higher musical 
frequencies will be accentuated at the 
expense of those lower in the scale, a 
form of distortion which is also notice- 
able if the coupling condensers are made 


tco small. 
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The Position of the Aerial Downlead. 


N a letter which we have received from 

a correspondent he asks whether it is 

absolutely essential that the downlead 

ef a T type aerial be taken from the exact 
centre. 

In order to obtain the best results from 
an aerial of this description, it is essential 
to take the downlead from the electrical 
centre, otherwise the fundamental wave- 
length of each of the two horizontal arms 
will be unequal, with the result that the 
whole aerial system will tend to oscil- 
late at two separate frequencies simul- 
taneously, and flat tuning will result. 
In the case of an aerial erected between 
two posts in an open field, the electrical 
centre of the horizontal portion will be 
coincident with the geometrical centre. 
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is tuned anode coupied, and the L.F. stages are choke coupled. 


We recommend that, for maximum 
purity, the value of the coupling con- 
densers be not less than that which we 
have assigned to them. Attention is also 
drawn to the grid leaks, which should not 
be of higher value than is indicated. 
The chokes require to have a very high 
impedance, and they should be wound to 
have an inductance value of 100 henries 
or more. A transformer with its primary 


but with acrials erected in the vicinity of 
buildings, tall trees or similar objects, the 
electrical centre will in many cases be 
considerably displaced. It is therefore 
necessary when erecting an aerial of this 
description to experiment considerably 
with temporary aerials befure the position 
of the downlead of the permanent aerial 
is decided upon. Similarly, when erect- 
ing parallel wire aerials, care must be 


jem 


The H.F. 


taken that the electrical constants of each 
wire are similar. In the case of aerials 
erected woll clear of: surrounding objects, 
this can easily be effected by making the 
two wires of equal dimensions, but often 
when an aerial of this type is erected 
with one wire nearer to a wall or other 
object than the other, the electrical con- 
stants of the two wires will differ 
although they are of equal dimensions. 
The single-wire inverted L type of aerial 
gives good results for ordinary short and 
medium wave reception. 
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Charging Accumulators from D.C. Mains. 


ANY readers have written to us 
seeking advice as to the best 
method of charging their accumu- 

lators from the house electricity supply. 
In the case of houses whose sanly ig 
A.C. some form of rectifier will, of 
course, be necessary. When the supply 
is D.C., however, the matter is greatly 
simplified, all that is necessary being that 
a resistance of suitable value, according 
to the charging rate of the accumulator 
and the voltage of the mains, be inserted 
in series with the mains and the accumu- 
lator. Assuming the accumu- 

E lator to be of the 30 ampère- 
' hour type, it will have a 

i charging rate of about 2.5 amps., 
T! and at this rate will take at 
' least 14-15 hours to charge fully. 
-L In order to obtain a current of 
2.5 amps. from the usual 240-voit 
mains it is necessary to use 
about ten 60 watt lamps iz 
parallel. A more convenient 
method is to use an electric 
heater whose current consump- 
tion is approximately 2.5 amps. 
A point frequently overlooked, 
however, by the average house- 
holder desirous of utilising his 
mains in this way is the cost 
of charging in this manner. 

Assuming that the cost of elec- 

tric current is 7d. per unit, it 

is quite obvious that the cost 


t 
oer of charging will be nearly 
5s., which is, of course, 
prohibitive. l 


A second method is to place the 
accumulator in series with the mains at 
the meter so that all current supplied to 
the lights of the house passes through the 
accumulator. The charging process then 
costs nothing, the power consumed being 
paid for by a scarcely perceptible dim- 
ming of the lamps of the house. This 
process is, however, very slow except in 
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Readers’ Probiems.— : 
houses where many lights are used. In 
the average small household it would take 
about thirty continuous hours’ charging, 
‘or, allowing six hours per day, it would 
be five days before the accumulator was 
ready for use again. In places using a 
large number of lights tlís method is, of 
course, ideal. In houses using electric 
apparatus for cooking or heating the 
problem solves itself, as the current sup- 
plied for this purpose is only charged up 
at about 25 per cent. of the cost of cur- 
rent for lighting purposes. 

In certain instances it may be desirable 
to install a small motor generator of the 
type specially designed for accumulator 
charging. Such machines do not require 
skilled attention, and may be safely left 
on during the night. 
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A Reflex Circuit in which both Valves 
Act in a Dual Capacity. 
READER asks what is meant by 
the inverse method of reflexing 
valves, and what are its advan- 
tages, if any. 5 
In ordinary two-valve reflex sets. when 
both valves are used as dual amplifiers, 
it “is customary to amplify at high 
. frequency by means of the usual cascade 
connection, and then, after rectification 
by a crystal, to pass the received signals 
back to the beginning of the amplifier 
once more, and through both valves at 
low frequency in the same order as when 
they passed through at high frequency. 
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lowest amount of L.F., whilst in the first 
valve things`are similarly reversed. 

This circuit has had a great vogue in 
America, it being claimed that it is far 
more. stable and easily controlled than 
the ordinary form of reflex circuit. The 
most popular of these circuits is known as 
the “ Grimes Inverse Duplex,” but there 
have been many variants of this. 

We give below a two-valve crystal cir- 
cuit embodying the inverse principle. 
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‘Wood as an Insulator. 


ROM time to time we receive en- 
quiries regarding the suitability or 
otherwise of wood instead of ebonite 

for receiving set panels. | 

Wooden panels for receiv- 

ing sets will be found to be 
quite efficient when certain 
precautions are taken. Pro- 
vided a hard wood is used. 
such as oak or mahogany. and 
that it is well dried, no leak- 
age effects will occur. Fn- 
deed, provided that it is very 
carefully dried, it will 
usually be found, if actual 
tests are made with a “ meg- 
ger,” that the insulation of 
the wood is superior to many 
grades of ebonits that are on 
the market. Great care, how- 
ever, must he taken to avoid 
the use of soft wood, such_ 
as satin wood, whose specific 
resistance is very low and 
when hard wood is used it 
should be carefully dried. 
Many amateurs make the mis- 
take of heating the wood for 
a comparatively short period 
in front of a fire. The only 
effect of this is to raise the 
outside of the wood to-a very 
high temperature, and in 
many cases to scorch it, and 
the moisture in the interior is 
scarcely affected. The correct 
method is to bake the wood 
over a prolonged period in an 
oven of moderate tempera- 
ture. It can then, whilst still 
warm. be dipped into molten 
paraffin wax. If these pre- 
cautions are observed, no 
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using wood in 


E LT. fear need be entertained in 
+ 4 


In inverse reflex or inverse duplex 
circuits (as they are frequently called), 
however, the low frequency pulses 
travel through the amplifier in the re- 
verse direction to the high frequency 
impulses. That is to say, they are first 
amplified at low frequency. by the second 
valve, and then passed on to the first. 
the telephones being in the anode circuit 
of the first valve. In this way the load 
on the valves is more evenly distributed. 
The second valve which handles the 
largest amount of H.F.'now handles the 
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A two~-valve “inverse reflex ”’ 

receiver, in which both valves 

amplify the H.F. and L.F. 
currents. 
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A Dual Amplifier for 
Adding to Crystal Re- 
ceivers, 


READER living within easy 

crystal range of both 2LO and the 

_ high-power station (SXX), and 

hitherto able to receive either station at 

will, asks us to suggest suitable ap- 

paratus for adding to his crystal set, an 
order to obtain better resuits. 

The simplest apparatus which it is 
possible to add to an existing crystal set 
is a transformer-coupled one valve ampli- 
fier, which will have the effect of con- 
siderably increasing signal strength, and 
will add s:ightly to the range of the set. 


place of. 
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If we amplify at high frequency before 
rectification by the crystal, we shall in- 
crease range very considerably, but the 
volume will still leave much to be de- 
sired, and an L.F. should be added also. 
We can, however, avoid the use of two 
valves by constructing a dual unit in 
accordance with the diagram given below. 
It is now only necessary to couple the 
aerial and earth terminals of our crystal 
set in the correct position in the anode 
circuit of the valve, the telephone’ ter- 
minals of the crystal set going to the 
vrimary of the L.F. transformer in the 
dual unit. We connect terminals A and 
E to the aerial and earth terminals of 
the crystal set, and terminals TT to the 
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A single-valve dual unit wich may be added to a 
crystal receiver to give H.F. and L.F. amplification. 


telephone terminals. It will be seen that 
the tuner of the crystal set now acts as 
the tuned anode circuit of the valve. The 


aerial coil of the dual unit is of the plug- 


in type, and so the wavelength range 
obtainable is entirely governed by the 
tuning constants of the crystal set. No 
a.iteration is needed in the crystal set 
unless (as is very unlikely) it is fitted 
with a series tuning condenser, when it 
will be necessary to connect this con- 
denser in parallel with the coil. 
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Bye-pass Condensers on Long 
Wavelengths. 


HEN designing a receiver em 
ploying one of the usual type of 

' “straight ”? circuits, it is cus- 
tomary to shunt the primary of the first 
transformer with a fixed condenser of 
about .001 uF capacity. The purpose of 
this is to bye-pass the H.F. component of 
the current flowing in the anode circuit of 
the detector valve, and it will be found 
very beneficial in securing a smoother 
control of reaction, and will tend to 
increase the stability of the set. The 
capacity usually recommended is quite 
suitable for all ordinary wavelengths, but 
when attempting to receive long-wave 
Morse on 5,000 metres or more it will be 
found that this value is not nearly large 
enough to bye-pass the H.F. currents, 
and it is necessary to increase the capa- 
city of this condenser very considerably. 


When the correct value is used a marked 


increase in stability will be observed. 
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RESPONSIBILITY FOR WIRELESS CONTROL. 


FoR many years now the responsibility for the control 

of wireless in this country has been vested in the 
Post Office. The Post Office has accefbted the 
responsibility, and, having done so, has placed itself in 
the position of having to show either that it is competent 
to carry out the duties so imposed, or else to acknowledge 
that its administrative efforts in this direction have failed. 

The Post Office has had a free hand with the advice 
of experts in every branch of the subject at its dis- 
posal in addition to a permanent technical staff. Apart 
from these facilities, the Post Office can also, at any time, 
set in motion the necessary machinery for appointing a 
special Parliamentary Committee to assist or advise on 
particular. points. No such Committee has been. ap- 
pointed, and one is therefore encouraged to believe that 
the Post Office feels satisfied with the way in which it 
has controlled and regulated wireless in this country. 
The Post Office may like to ađopt this complacent atti- 
tude, but it is doubtful whether the public, and in par- 
ticular those sections of the public which make use of 
wireless, are equally satisfied with the state of affairs 
to-day. 

Just recently we drew attention in this journal to the 
growing disturbance resulting from oscillation by receiving 
sets, and we mentioned that in our opinion the Post Office 
authorities, although they had made a bold bid to control 
the evil in the early days of broadcasting. had now given 
up the attempt. A feeble regulation still states, that 
receivers must not be used in such a way as to-cause inter- 
ference through re- radiation, but the absence of any 
definite effort on the part of the authorities to see that 
this regulation is enforced is glaring evidence of their 
inability to solve the problem. | 

After broadcasting had been in operation in this 
country for a short while, various problems presented 
themselves for solution, and a committee was set up to 
enquire into the matter and recommend remedies. 

We feel constrained to ask how it is that the present 
problem, which is fast becoming a menace to the broad- 
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casting enterprise as a whole, is allowed to go on without 
any steps being taken to meet the situation, except what 
are virtually unofficial endeavours made by the Broad- 
casting Company itself assisted by the purely voluntary 
co-operation of the wireless societies. 

Has the Post Office, in spite of the fact that it is the 
responsible authority which should deal with the matter, 
definitely given up the task, and, if so, how is it that it 
escapes the public criticism which would have been 
launched at any other Government Department. which 
had failed to cope with responsibilities entrusted to it? 

It is to be hoped that as soon as possible the pro- 
posals for new legislation which it is understood will 
shortly come before the House will receive wide pub- 
licity and that no effort may be spared to obtain”a full 
discussion on the matter and the assistance of technical 
opinion with the object of re-establishing the whole 
question of the control of wircless on a satisfactory and 
permanent basis. 
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THE AMATEUR'’S POSITION. 


[7 is becoming increasingly difficult for the amateur to 

hold his own against the criticism launched at his 
activities by other wireless interests which are not in- 
clined to concede to him a place in the ether. 

It must not be forgotten that the mere fact of build- 
ing a receiver is an indication of an interest in wireless 
which will result in the acquisition of technical know- 
ledge iñ a very short time. On the other hand, those 
who buy complete sets usually have no interest in wireless 
beyond the reception of programmes, and consequently 
may continually cause interference by allowing their 
receivers to oscillate without even recognising that they are 
producing any disturbance. 

This is only one of the directions in which those who 
wish to curtaH the privileges of the amateur can make 
an attack, which, however unfair, m may yet do much harm 
to the position of the amateur unless the unfairness is 
exposed. 
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Introduction. 


N this receiver we employ two valves; the first ampli- 
I fies the high-frequency currents received by the aerial, 
the second rectifies or detects them, and the resulting 
low-frequency currents pass through the first valve and 
are magnified, 

The underlying principle is illustrated in Fig. 1, which 
will serve to give a picture of the process. We see that 
the H.F. currents (represented by a full line) are applied 
to the first valve; there they are amplified, and pass to 
the second valve—the detector. Out of the detector we 
yet the low-frequency or 
speech currents (repre- 
sented by a broken line), 
which pass back to the first 
valve, are strengthened, 
and then actuate the tele- 
phones. 

Reflex receivers are not 
new—probably as many 
commercial reflex sets are in 
use by the public to-day as 
constructed on any 
favour 


Fig. 1.—The reflex principle. 
_ sets 


Not all ‘‘ home constructors ”’ 
reflex sets, however; a good deal of pubticity, perhaps, 
unfortunately. has been given to sets of this class, with 


other principle. 


results not altogether satisfactory. The lucky ones have 
secured the results to be expected of reflex sets, and are 
enthusiastic over them, but there are others who were less 
furtunate. | 

One can have every confidence in reflex sets, provided 
they are properly designed. The satisfactory results which 
are obtained with this set may be repeated by anyone who 
carefully follows the instructions regarding the com- 
ponents emploved, and the connections. 
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The sel described here is particularly 
recommended because it is easy to operate, 
is selective, and gives good volume. With 
the help of the large coloured wiring 
diagram, which has been printed on a 
separate sheet and inserted in the magazine, 
the reader should find wiring a pleasant lask. 
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The experienced amateur will no doubt be able to 
obtain the proper results by employing parts he has by 
him, provided he is prepared to do a little experimenting. 


The Circuit. 


The action of the set may be fully explained by the 
theoretical diagram of Fig. 2. We have first the aerial 
circuit. This contains a tuning condenser C, in series, 
and another tuning condenser C, in parallel with the 
plug-in aerial coil. By employing two condensers in this 
way we can do two things—first. control the selectivity, 
and, second, contro! the volume. 

When the series condenser C, is set at a low value, 
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Fig. 2..— Theoretical diagram of connections 
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Two Valve Reflex Receiver.— | 
condenser C, must be set at a higher value than normal 
to tune in a given station. If the capacity of C, is in- 
creased, that of C, must be reduced, and so on. Now 
the selectivity of the set depends largely on the value of 
these two condensers ; when C, is made small and C, large, 
we haye maximum selectivity, but the strength of the 
signal 1s less than when other adjustments are made. By 
increasing the capacity of C, and reducing that of C,, 
so that the aerial is still tuned td the station we wish to 
receive, the volume is increased and the set is not so 
selective. | 
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Hence, by properly using these two tuning condensers 
ve can control the selectivity and the volume. For best 
selectivity, make C, small and C, large; this weakens 
the signal. For maximum signal strength, increase C, 
and reduce C, ; this reduces the selectivity. 

The aerial circuit is connected to the first valve through 
a hxed condenser (C,). This condenser is used to pre- 
vent the aerial coil short- 
circuiting the valve to the 
speech currents which actuate 
Ine grid of this valve through 
Choke z. 

In the anode circuit we have 
Choke 2 and the telephones, 
tnd the anode current passes 
from the H.T. battery through 
these to the valve. Connected 
between the anode’ of the valve 
and the grid condenser and 
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whose secondary is connected to the filament through a 
grid battery, and to the grid of the first valve | 
through Choke 1. | | oo 
A three-coil holder is employed to accommodate the 
aerial, reaction, and anode coils. The reaction coil is 
the centre one; hence we’can react on the aerial .and 
anode circuits, and so improve the selectivity. 
Too much reaction, of course, results in poor quality 
and instability, but there is no need to make adjustments 
= which result in these ill effects. The signal strength can 
be materially increased without any noticeable falling off 
in the quality. 
l Arrangement of the Set. 
_ The accompanying photo- 
graphs show the pleasing 
appearance of the set and the 
aa/,° neat arrangement of the 
panel. As may be seen, the 
set is of the enclosed type— 
the valves and all the parfs, 
excepting the tuning coils, 
being inside the containing 
cabinet; the telephones are 
connected to a pair of ter- 


Ye" minals on the front panel, 
and the batteries, aerial, and 
earth to terminals which 

14" project through the back 


of the cabinet. The whole 
set may be removed from the 
cabinet. 


B -- drill } in. and On the ebonite front panel 


are the three tuning con- 
densers, the filament resistances for the two valves 
and the telephone terminals; the three-coil holder 


is fixed to a piece of ebonite screwed to the top 
of the panel, 

Attached to the bottom of the front panel is a base- 
board which carries the remainder of the components, 
including ,the terminal strip. 
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Two Valve Reflex Recsiver.— 
Construction of the Set. 
The Front Panel.—The front panel is of ebonite, 
easuring 1gin. x 7in. x din., and, if the reader is em- 
ploying components sailar to the author’s, can be marked 
out and drilled “according to the drawing of Fig. 3. 
Drilling templates of the tuning condensers and filament 
resistances are supplied by the > manufacturers and are of 
great assistance. i 


Fig. 5.—View of the back of the panel showing the components partly wired. 


Mark the position of the holes with a scriber rather 
- than with a pencil—it is easy to do accurate work when a 
scriber, straight-edge. and square are used. Then care- 
fully enlarge the points where holes are to be made with 
a small drill. 

Having drilled the panel, matt the surface (if this has 
not already been dene) by carefully rubbing it with a 
medium grade of emery paper and a little oil. Finally, 
mount the components on the panel and sce to the action 
of the condensers and filament resist- 
ances. <A view of the back of the panel 
with some of the connecting wires in 


place appears as Fig, §. 

The Coil Holder.—The  three-coil . 
holder is fixed to a piece of ebonite ~s 
measuring 4tin. x 2$in. x $in.. and a 


din. hole is drilled below each of ‘the 
terminals of the coil holder for the con- 
necting wires to pass through. Three 
screws are passed through the top side 
of the panel and screw into threaded 
holes in the edge of this piece of 
cbonite. No. 4 BA screws, 2in. long, 
are used, therefore three holes #in. long 
are drilled with a No. 32 drill and 
tipped 4 BA in the edge of the piece 
of ebonite. The position of these screws 
is indicated in the drawing of the 
panel, Fig. 3. and the position of the 
coil holder when fixed is shown by the 
photographs 
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The Base.—The base is a piece of mahogany, measur- 
ing 14in. x Bin. x gin. On it the reader may fix at once 
the valve holders, fixed condensers, and transformers. 
Fig. 4 gives the position of these parts; they may be 
secured with din. No. 4 round head brass screws, 

The grid battery is mounted on a small wooden 
stand cut to the shape of the battery and screwed in 
position. 

The Chokes.—Two high-frequency choke coils are 
employed. ‘These may be made by the 
reader or purchased. 

Suitable chokes are supplied by the 
Metropolitan Vickers Electric Co., Ltd. ; 
one of their chokes is illustrated in 
Fig. 9. 

For the reader who prefers to make his 
own, particulars of two which are equally 
satisfactory are given. One of these, illus- 
trated in Fig. ro, is of the type employe! 
in certain Marconiphone receivers, and con- 
sists of a piece of ebonite tube or rod, rin. 
in diameter and 3in. long, wound with 
about 2,500 turns of No. 44 D.S.C. copper 
wire. The wire is not wound on the tube 
anyhow, but is wound to form 6 piles or 
‘ heaps,™ each pile being Jin. long and 
having about 400 turns. An easy way to 
wind this type of choke is to mount a hand 
drill in a vice, and secure the length of 
ebonite rod to the chuck. By turning the 
handle the rod may be rotatéd at a fair 
speed and the wire quickly put on. 

The chokes actually employed in this set consist of 
three basket coils arranged as in Figs. 7 and 8. The 
formers for the coils are cut from stout cardboard to the 
dimensions given in l'ig. 7, and are wound full of No. 
42 D.S.C. copper wire. The method of winding is 
described on page 66. -Each choke has three coils 
spaced with circular pieces of wood or cardboard as indi- 
cated, and are mounted on a simple ebonite framework. 

A short length of No. 4 BA screwed rod is passed 


Fig. 6.—View of the base with the components partly wired. 


14 


screws passing through the bottom edge of the 
panel into the edge of the base and by two 
brass brackets. Suitable brackets are easily 
made from brass strip, or may be purchased, | 
These brackets are.to be seen in the photographs of the 
back of the set 


will be found inserted in this copy of the magazine. 
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Two Valve Reflex Receiver. — This diagram has been specially prepared to make it 
through the centre of the coils, the spacing pieces, and very easy for the/reader to follow the conrections. Some 
the support, and a nut and washer put on each end to fix of the wires are colouréd red, others blue, and the re- 
the coils. l mainder are blue and white. / 

The three coils of each choke are woufid in the same 
direction and are put on and connected ín series to form 
one continuous winding, running in one direction, To 
do this it is only necessary to put the three coils on the 
length of rod with the windings running in the same 
direction. ‘Then the beginning of the first coil is soldered 
to one connecting tag, the end of this coil connected to 


Fig. 9.—The H.F. choke supplied by Metropolitan Vickers, 
Ltd. Screw holes are provided at its ends for fixing. 


Fig. 10.—A H.F, choke such as employed in some Marconiphone 
á receivers. The threaded rod and nuts are for fixing. 


If the reader places the diagram with the coil holder 
at the top and looks at the back of the set, he will see 
that the coil holder, panel, baseboard, and terminal ‘strip 
are drawm as they would appear if these parts were laid 
. out flat. : Š 

Fig. 7.—Drawing of the cardboard former of the basket coils Wiring is carried out with No. 16 tinned copper wire. 
which are used as H.F. chokes. i ; . 
A length is unwound from the reel as required, pulled 
the beginning of the next, and finally the end of the third until it is stiff, and then cut of. 
coil soldered to the second connecting tag. = Itis best to wire in this order: First the panel, second 

There will be no difficulty in constructing these chokes ` the base, and finally to put in those wires which run 

if the photographs and the drawings of Figs. 6, 7, and 8 between panel and base. l s 


sare followed. The panel is, therefore, removed from the baseboard, 


The position of the chokes is indicated in Fig. 4 and and as many of the wires as possible put on. Bend the 
in the coloured wiring diagram. 


The Terminal Strip. 


This consists of a piece of ebonite measur- 
ing 1ofin. x r4in. x łin., with seven No. 4 
B.A. terminals arranged as indicated 
in Fig. 11. The terminal strip is 
screwed to the back edge of the base- 
board with in. No. 4 countersunk 
wood screws, 


Fixing the Base and Panel. 
The base is secured to the front panel by 


Wiring. 


T viring of the receiver is shown.on the sheet which | f 

he v & a tio ak Fig. 8.—Arrangement of the H.F. chokes when they consist of 
three basket coils connected in series. 
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Two Valve Reflex Receiver.— 

wires to shape, and carefully solder the connectians. A 
view of the panel with its wiring is given in Fig. 5. 
Then wire the components fixed on the base, carefully 
marking the coloured diagram as the wires are put on. 


Fig. 6 shows the base with its wiring. Finally secure the 


panel and base, and finish off the wiring. 

Special care should be given to the wires connected to 
the coit holder; tf these are reversed, it will 
be found that instead of the signal strength being 
increased as the outer coils are brought nearer the 
reaction coil, the signals are weakened. 


View of the complete Two Valve Reflex Receiver. In the coil holder, from left to right, are the 


aerial, reaction and anode coils. 


The first tuning condenser is in series with the aerial, the 
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(C,), set all in—usually at 180°—adjust condensers €, 
and C,. If the set has been properly made, several 
stations should be heard, but tune-in the local station 
first. Now try the effect of reaction. First move the 
aerial coil nearer the reaction coil and notice the increase 
in the.strength of the. signal. ‘Then adjust the position: 
of the anode coil so that the signal is heard with maximum 


intensity. 


1042+ 


Fig. 11.—Details of the terminal strip. 
B- drill }” and countersink. 
C= drill ° for No. 4 BA terminals. 


Notice the effect of changing the filament current of the 

valve by carefully varying the filament resistance. Gener- 
ally, if the filament of the detector is dimmed, the effect 
of the reduced. The best results are 
secured by carefully setting 
the position of the coils, the 
filament resistances, and the 
tuning condensers. It is 
usually better to react on the 
anode coil, rather than on 
the aerial coil. 

Finally, reduce the value 
of tuning condenser C,, and 
retune the circuit by increas- 
ing Cy. It will be found 
that there is a setting for C, 
and C, which gives maximum 
signal strength when this is 
desired, or highest selectivity 
when one wishes to reduce 

- interference. 


reaction ci 1} is 


second across the aerial coil and the third across the anode coil. 


Operating the Set. 


Connect the aerial, earth, and the batteries. ‘lhe cor- 
rect value of filament and anode voltage will depend on 
the type of valve employed, and- these values are stated 
by the manufacturers on the boxes containing the valves, 
ur are printed on a separate slip. Do not forget that the 


first valve requires a higher anode voltage than the de- ` 


tector, because a grid battery is used. 

For valves of the 60 milliampere class, a suitable H.T. 
voltage for the first valve (H.T.1) is about 70, and for 
the detector (H.T.2) about 30. 

To receive the local broadcast, the aerial coil may be 
an Igranic honeycomb coil No. C2, the reaction coil a 
No. C2 or C3, and the anode coil a No. C3. For 5XX 
(1,600 metres) and other stations of approximately this 
wavelength we may use the following coils: aerial, No. 
150; reaction, No. 100; anode, No. 200. The most 
suitable coils for the reception of other stations may be 
found from the manufacturers’ tables. 

When first using the receiver, put the outer coils in 
the three-coil holder as far away from the reaction (centre) 
coil as possible. Then, with the left-hand condenser 


Al2 


PeeWee Seer eee ene eeees eres eansnr as eee rs- etree ee S00.. es er erase ee.» -Cesne 


PARTS REQUIRED FOR THE SET. 


1 Ebonite panel, 14 in. X 7 in. X } in. 

1 Piece of ebonite, 10} in. X 14 in. x } in. 

1 Piece of mahogany, 14 in. x 8 in. x } in. 

2 Tuning condensers, 0-0005 microfarad (E. J. S.). 

1 Tuning condenser, 0:0003 microfarad (E. J. S.). 

3 Fixed condensers, 0-00025 microfarad (Dubilier). 

1 Fixed condenser, 0:002 mierofarad (Dubilier), 

1 Fixed condenser 0:001 microfarad (Igranic). 

1 Grid leak, 2 megohms (Dubitier). 

2 Fixed condensers, 1 microfarad (T.C.C.). 

1 Intervalve transformer, ratio 1-3 (Igranic). 

1 Three-coil holder (Igranic). 

2 Valve holders, bate: type (Burndept). : 
? Filament resistances: 39 ohms for valves of the 60 milliampere : 


class; 5 to 10 ohms for “ R” type valves, and about 4 ohms :--_ 


for valves taking a filament current of 0-3 ampere, snch as : 
the D.E.R. : 
(The resistances in this set are 30 ohms, Igranic.) 
1 Two-cell grid battery. 
9 Terminals, 
Materials for high-frequency chokes (see text). 
Small quantity of No. 16 tinned copper wire for wiring. 
1 Cabinet to suit, 
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HE criterion of a good receiver lies not so much in 
the strength of signal it delivers, as in the rela- 
tive strengths of the signal to which it jis attuned 


and others of a slightly different wavelength. In other 
words, it is the signal to interference yale which really 
counts, because any interference which filters through the 
tuned circuit of the receiver will be magnified in the same 
proportion as the real signal, and no amount of further 
magnification will improve matters. It is upon the tuned 
circuits of the receiver that we must depend for picking 
out the particular signal we wish to reccive to the exclusion 
of all others. 

In wireless telephony there are two ways of eliminating 
interference ; one is by making use of the principles of 
" resonance,” and the other by making use of the prin- 
ciples of ‘‘ directional reception,’ and it is the former 
of these two methods that we propose to discuss in this 
article, and particularly to explain the important advan- 
tages gained by the use of a coupled circuit. 


What is Resonance ? 


Resonance is the cumulative. effect produced by a 
periodic force acting on a system so adjusted in frequency 
that the effect induced can attain the highest value. 
Before going any further, it may be as well to explain 
exactly what is meant by this definition. 

In the case we are considering, the ‘‘ periodic force ”? 
is the oscillatory electromotive force generated, in the 
first place, by the action of the electric waves on the 
aerial, and the ‘‘ system ” in which the cumulative ettect 
is produced is the tuned circuit of the receiver. 

By “ cumulative effect ° is meant the additive or final 
effect reached after the periodic force has been acting on 
the system for some time. For example, if a pendulum 
is given a serics of equal pushes, it does not reach its 
maximum swing the first time, @ut gradually works up 
to it after perhaps twenty or thirty pushes, although the 
force exerted by each individual push is the same. The 
swinging pendulum gradually accumulates the energy im- 
parted to it by each push, the only loss being the amount 
wasted in overcoming the friction of the pivots and the 
air resistance. ‘Thus the amplitude of the swing gradu- 
ally increases with each successive push given to it until 
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the energy wasted during one swing is exactly equal to 
the energy given to it by each push. When that con- 
dition of balance is reached, the pendulum maintains a 
uniform amplitude of swing so long as the pushes are 
kept ‘up. In the case of a wireless circuit the frequency 
of the force is so enormously high that the circuit gets 


_. ten or twenty pushes in a very small fraction of a second. 


Nevertheless, the process is the samc, except that it occu- 
pies a very much shorter space af time. 
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Fig. 1..— Explaining resonance 


AMPLITUDE IN MIC RO-VOLTS 


In Fig. 1 this effect is illustrated diagrammatically. 
The curve A represents a uniform periodic electric force 
such as that exerted on an aerial by an incoming train 
of waves which we will suppose‘is acting on a resonant 
circuit. The curve B shows the resulting electric oscilla- 
tions built up in the circuit. For the sake of clearness, 
we have shown definite values of time and amplitude, 
although these are, of course, entirely hypothetical. Thus 
it will be seen that in the case illustrated the maximum 
amplitude reached by the oscillations is twenty micro- 
volts, and that this is approximately reached in twenty 


.micro-seconds, or after fifteen periods of the applied force. 


In the various resonance curves illustrated in Figs. 2, 
, and 5, the amplitude values plotted are the maximum 
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A Talk on Tuning.— 
amplitudes reached for each adjustment of frequency, 
regardless of how long it takes to reach that value. 


Resonance Curves. 


The maximum effect is produced in any tuned circuit 
when the frequency of the applied force is exactly equal 
to the frequency of the tuned cireuit. Any difference in 
these frequencies is accompanied by a falling off in the 
maximum amplitude of the currents induced in the circuit. 
This effect is best indicated by what is known as the 
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Fig. 2.—A resonance curve. 


‘ 


resonance curve °’ of the circuit in question. Such a 
curve is plotted by fixing the frequency of the tuned 
circuit at some convenient value and measuring the 
strength or amplitude of the current induced in it by 
sionals of different frequency, the actual intensity of the 
signal acting on the circuit being kept perfectly uniform 
ct all frequencies. 

A characteristic resonance curve is illustrated in Fig. 2 
from which it will be seen that the strength of the effect 
induced in the tuned circuit rises rapidly as the frequency 
of the apphed force—in this case the incoming signal— 
approaches the natural frequency of the tuned circuit, 
aid reaches a maximum when the two frequencies are the 
same. In the case illustrated, the frequency of the tuned 
circuit was fixed at a value corresponding to a wave- 
length of goo metres, and the frequency of the incoming 
signal was varied from a wavelength of 370 metres to 
430 metres. 

Damping. 

Whatever the nature of the circuit, the curves will 
always take the general form indicated in Fig. 2, but 
the actual shape of the curve will depend upon the dam p- 
ing in the circuit. The less the damping, the more 


* peaky 7? will the curve become—that is to say, it will 
rise to a higher maximum value at the resonant point. 


And, conversely, the greater the damping in the circuit, 

the flatter will the curve become. Fig. 3 shows the effect 

on -the resonance curve (of reducing the damping of the 

eiecult). In order to facilitate comparison, we have 

drawn both curves on the same sheet. It will be seen 
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that not.only is a greater maximum amplitude reached by 
the current in the low resistance circuit due to a signal 


of equal strength, but what is far more important the 


difference in the zclative values of signals in tune and 


© out of tune is greater in the case of the sharply tuned 


circuit. For example, if we assume two equal signals 
acting on thè circuit, the one having a wavelength of 400 
metres to which the circuit is tuned, and the other a wave- 
length of, say, 390 metres, it will be seen from the curves 
that in the case of. the low resistance circuit the effect of 
the two signals is in the ratio of 4 to 1.5. while in the 
more highly damped circuit the ratio is only 2 to 1. 
-Damping is caused by loss of energy in the circuit in 
question. These losses may be due to a number of causes 
such as the resistanee losses in the aerial wire, earth 
connection, and in the copper coils of the inductance ; 
dielectric losses in objects surrounding the aerial or in 
the insulation between the turns of the inductance and 


‘between the plates of the condenser and losses due to re- 


radiation: this latter applies particularly in the case of 
the aerial system. 
Coupled Circuits. © 


By careful design of the apparatus and choice of 
materials, these losses can be largely reduced, but many 
of them are more or less out of one’s control, especially 
in the case of the aerial circuits. In practice, therefore, 
the aerial circuit has usually a much higher damping than 
a properly designed closed circuit, and in this respect the 
coupled circuit tuner has an advantage over the single 
circuit receiver, in which the only tuned circuit is the 
aerial circuit itself. But if we analyse the effect of using 
two tuned circuits coupled together in cascade as shown 
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Fig. 3.—Resonance curves of two reheat one having greater | 
damping than the other 


in ig. 4. we find that a far greater advantage is gained 


than might at first sight be expected. . 

For the sake of simplicity, 
two circuits have exactly the same damping, 
the flatter of the two curves in Fig. 


tuned to a wavelength of 400 metres. 
As already explained, 
18 


we will assume that the 
and that 
3 represents the 
resonance curve of both circuits; also that they are beth 


the curve represents the com- 
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A Taik on Tuning.— 
parative effect of signals of different frequencies, but 
of exactly the same intensity acting on the circuit. If 
the intensities are greater or less, then the effects will 
be proportionately greater or less. 
le seen from the curve that the effect produced by a 40o- 
metre signal is just twice that produced by an equally 
strong 390-metre signal; Dut if the intensity of the 390- 
metre signal acting on the circuit is twice that of the 
4oo-metre signal, the effect of hoth signals on the circuit 
will be equal. -< 
Jet us suppose 
that two equal 
signals of unit 
strength are acting 
on the aerial cir- 
cuit, one having 
a wavelength of 
400 metres and 
the other a wave- 
length of, say, 384 
metres. It will 
readily be seen by 
reference to the 
cune that the strength of the joo-metre oscillations in the 
aerial circuit will be 20, while that of the 384-metre 
arillations will be 5. | A 
The second tuned circuit or “closed ”? circuit does 
not, of course, receive any energy direct from the in- 
eming wave, but only from the oscillations induced in 
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COUPLING 


Fig. 4.—A coupled circuit. 


the aerial circuit which act through the coupling coil. It 


follows, therefore, that the two signals actipg on the 
closed circuit are no longer equal in strength as in the 
ease of the aerial circuit, but that the yoo-metre signal is 
Me times as strong as the 384-metre signal. And since 
by virtue of the resonance in the closed circuit the effect 
produced by equal signals of 400 and 384 metres respec- 
tively is again-in the ratio of 5 to 1, it follows that the 
cect of the five-times-as-strong yoo-metre signal, will be 
25 times as great as that of the 384-metre signal in the 
closed circuit. < Thus it will be seen that by using a 
Mupled circuit. we have immensely increased the selec- 
Uvity of the receiver. 

The general effect can be more readily apprecigted by 
tiking a number of examples at different frequencies 
and plotting the results in the form of a new curve. 
The result is #lustrated in Fig. 5. which shows the 
resonance curve of each circuit taken separately, and 
the overall effect of the two circuits coupled together in 
cascade, . | 

In order to obtain the full advantage of the -tuning 
possibilities in a coupled circuit, the coupling must be 
kept as loose as possible, otherwise the double-wave effect 
is produced which gives the resonance curve a double 
peak at two slightly different wavelengths, one on cither 
side of the resonance point, instead of the single peak at 
the resonance point. As the coupling is increased these two 
peaks become more and more pronounced and further 
separated. The reason for this is that when two circuits 
are coupled inductively each tuned circuit has in effect 
two separate values of inductance, one due to the induct- 
ance of the circuit plus the mutual inductance between 
the two circuils, and the other due to the inductance of 
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the circuit menus the mutual inductance between the two 
circuits. ; 
. Efect of Reaction. 

It is sometimes claimed that the same sharpness of 
tuning can be obtained with a single circuit receiver by 
using reaction to make good the resistance losses in the 
circuit. This is not so. It is true that by the use ot 
reaction the resonance curve of a tuned circuit can be made 
very much sharper, and the selectivity of the receiver 
thereby greatly increased, but reaction introduces other 
complex effects which it would be rather bevond the scope 
of this article to attempt to explain. The result of these 
effects, however, is, briefly, that the circuit does not 
behave in the same way towards incoming signals of 
different amplitudes; for example, if the amplitude of 
the interfering signal is considerably greater than that 
of the signal to which the receiver is tuned, an impulsing 
effect is produced which brings up the strength of the 
mterfering signal disproportionately. Consequently, 
while the single circuit receiver with reaction might be 
quite effective in eliminating interfering signals of 
ordinary strength, it will fail adequately to suppress the 
very strong interference from a neighbouring station. 

With the coupled circuit receiver it is, of course, 
equally possible to use reaction and thus obtain the 
additional advantages af the effect produced in this way ; 
moreover, by coupling the reaction coil to the closed 
eircuit Instead of to the aerial circuit radiation from the 
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Fig. 5.—Connections of a two-circuit tuner. 


aerial is largely avoided, even though the receiver is 
brought to the oscillating condition. ‘This has the great 
advantage of enabling the user of the set to tune in to 
far distant stations by making the receiver oscillate 
without much risk of interfering with the reception of his 
neighbours. 
Tuning the Circuits. 

There is ome other point to which attention might he 
drawn in this article, and that is in connection with the 
method of tuning a coupled circuit receiver. The ordinary 
method of tuning such a circuit is, first, to tighten up 
the coupling and search on both circuits until the 
required signal is picked up; seeondly, to reduce the 
coupling until the signal is comparatively faint; and 
thirdly, to re-tune both the aerial and the closed circuits. 
The last two actions of this process should be repeated 
until the required degree of selectivity is obtained. 
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A Section Devoted. to ig pe ia aa Practical Devices. 


COMBINED FILAMENT RHEOSTAT 
AND SWITCH. 
The rheostat shown is of a well- 
known type which lends itself to 
the fitting of contacts. to an exten- 


EBONITE 
DRUM- 


PORTION GF 
DAUM CUT AWAY 
EBONITE TO ALLOW CONTACT 

BASE TO BREAK WHILE 
OTHER SIDE IS MADE 


A switch is fitted to the filament rheostat so as to dis- 
when the knob is turned 


connect an amplifying sta 


te the ‘ ** position. 


sion on the spindle. These may 
be arranged to switch a L.F. ampli- 
fying valve out of circuit when the 
filament resistarice is turned to the 
off position, and by this means the 


number of controls fitted to the front 


of the instrument is reduced. The 
operation of the set is also consider- 
ably simplified, because 
it only becomes neces- 
sary to turn the fila- 
ment resistance to the 
zero position to discon- 
nect the amplifying 
stage. 

The rheostat must 


TO 
DETECTOR 


s wa 

first be fitted witha 32 
. Iz 

longer spindle to us 
accommodate a ww 


small ebonite drum. 

The drawing shows de- 
tails for constructing 
suitable cams which 
press against spring 
contacts made of hard 
brass or German 
silver. The moving 


A I8 


. contacts A and C. 


contacts shown connected to the ter- 
minal B, engage on a pair of fixed 
When used in a 
low frequency amplifier, A is con- 
nected to the primary of the trans- 
former, B to the de- 


STUD tector valve anode, and ' 
C ‘to the telephones. 


For use with a high fre- 
quency = amplifying 
stage, A is connected to 
the H.F. vatve anode. 
-B to the detector valve 
grid condenser, and C to 
the grid of the H.F. 
valve.—J. L. J. 
0000 


CHEAP L.F. VALVE 
SWITCH 


QN 


The accompanying il- 
lustration shows prob- 
` ably the very simplest 
of methods for switching a L.F. 
amplifier in and out of circuit. It 
will be seen to consist of two valve 
pins held apart by means of a small 
piece of łin. ebonite, which can be 
inserted in two valve sockets secured 
to the face of the instrument panel. 
A diagram is given shoœving the 


Z2 VALVES 


t 


An L.F. valve switch constructed from valve pins. 


method of connecting up. To take 


the amplifier out of circuit, it is only: 


necessary to insert the pin marked 
2 into the socket 1.—A. T. 
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OVERCOMING THE BROKEN 
'HALYARD DIFFICULTY. 
There is always a risk that the 


aerial halyard passing through a 


pulley attached to the head of a mast 
may break, which not only causes the 
aerial to fall but necessitates the 


By terminating a mast in this manner, it 
is always a simple matter to restore a 
broken aerial halyard. 


lowering of the mast in order to re- 
store the rope through the pulley. 

In the case of a tall or elaborately 
constructed mast, the process of 
lowering may be exceedingly difficult, 
and in view of this the new form 
of pulley shown above has been de- 
signed. Its operation is readily ap- 
parent, and should the halyard rope 
break it is only necessary to throw 
over the top of the mast a weight 
attached to string so that it falls be- 
tween the two extension arms. With 


a string once over the pulley, the hal- 
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Novelties from Our Readers.— 

yard can be restored. The construc- 

tion is quite simple, and the arms 

shoul be made up from țin. by $in. 

iron. R. B. 
0000 


HOME CONSTRUCTED COIL HOLDER. 


Constructional details are given for 
building up a two-coil holder, and 
the essential feature which has been 
introduced to simplify the construc- 
tion consists of the use of valve legs 


ML 


2BA SCREWED 
coon te. EBONITE 


‘An easily constructed two-coil holder. 


in order to give support for the plug- 
-in coils. The valve legs are mounted 
by cutting a rectangular slot so that 


Details of the end plates. 


the nuts with which valve legs are 
usually fitted can be made use of, 
thus avoiding the need for tapped 
holes.—F. J. - 
0000 
READING A WORKING DRAWING. 
When making up a set from a small 
scale drawing of the kind often pub- 
lished in the pages of this journal, 
it will be found very helpful to first 
enlarge the diagram to full scale. 
T1 
" 
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The full-sized drawing can then be 


laid on to the face of the ebonite 


panel, and if any change is to be 


-made in the type of components fitted 


as compared with the original design, 
it becomes quite a simple matter 
to place the purchased components 
on the full ‘size drawing and ob- 
serve whether sufficient clearance is 


provided before the. drilling is 


commenced. 

- The full-sized drawing may then be 
secured to the panel by means of a 
blob of Seccotine here and there, and 
the positions for the holes marked 
through with a centre punch, thus en- 
tirely avoiding the use of either pen- 
cil or scratch lines. With the posi- 
tions for the holes marked, the 
drawing should be removed, or other- 
wise the chips of ebonite will work in 
under the surface of the paper. 

This method will probably be 
found -preferable to the use of full- 
size printed diagrams, as the process 


of block-making and printing in- 


variably introduces distortion, with 
the result that when the drilling has 
been carried out it may be found 
that some holes are slightly out of 
place. For the same reason do not 
paste the diagram on the ebonite, as 
the damping of the paper will shrink 
it.—R. D.S. 
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FITTING A CONDENSER VERNIER. 


A method is shown for adding a 
vernier control to a variable con- 
denser of standard pattern. It will 
be seen to consist of a rod carried by 
a bearing plate attached to the base 


of the condenser and passing through — 


a hole in the face of the panel. To 
this rod a number of small plates are 
attached and arranged to move be- 
tween the projec- 
tions of- the fixed 
plates. 


course, connected 
across to the spindle 


47 
A VALVE HOLDER OF LOW 


CAPACITY. ; 


Spring contacts will be found to 
be quite reliable for picking up con- 


nection with the base of a valve. 


Design for a valve holder with contacts 
beneath the panel, and presenting very 
little stray capacity. 


Suitable pieces of springy brass can 
be mounted to the underside of the 
panel, so that when the valve is in- 
serted with its pins passing through 


t 


View showing the arrangement of the 
contacts on the underside of the panel. 


clearance holes, a good rubbing con- 
tact is made with the surfaces of the 
springs.—F. G. P. 
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the capacity pro- — —— 
duced is very small. = ___ gtx ie AY 
it will be found FS EE eas Srs 
that a convenient i= i ET 
vernier control can PE E | STANDARD SPACERS 
be obtained. The P~ pi | 

_ spindle carrying the yee meat = aa /3 SCREWED ROD 
small plates is, of A — — skii th 


ne 3/5” 
EBONITE STRIP 


of the condenser.— Fitting a vernier control to a variable condenser by means of a 


H. C.G. 


spindle iii fa few semi-circular plates, and engaging into 
e projections of the fixed plates. 
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MEASUREMENT OF AMPLIF ICATION AT THE LOWER 
RADIO FREQUENCIES. 


The anthor shaw the effect of the design of the coupling transformers of the H.F. amplifier on the amplification and 
By employing reaction the amplification is considerably improved. 


selecti vily. 
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A valve volimeter was used in the tests. 


Pr rret sy Seer eee ee re eee ee Pe ee er ae 


G. W. SUTTON, B.Sc. (Lecturer in Electrical Menini City and Guilds (Eng.) College). 


The Valve Voltmeter. 
N a recent article the writer discussed the use of the 
valve voltmeter for measuring the various voltages 
employed in-a broadcast receiving set. Since then 
he has had occasion to use the instrument almost daily for 
a variety of purposes, including the measurement of H.F. 
resistance, and has found it uniformly satisfactory. 

One précaution should be noted in addition to those 
previously mentioned. When using the anode rectifica- 
tion type, the grid should invariably be connected to the 
point of higher potential and the filament to the ‘‘ earth ”’ 
side ; while the mounting of the valve should provide the 
very highest insulation for the grid terminal and lead to 
valve. This insulation is, of course, of the greatest 
importance in resistance measurements, and should be of 
the order of at least 100 megohms. 

When these matters have been attended to the voltmeter 
may be used with confidence for almost any purpose up 
to frequencies of, per- 
haps, 10%. 

For rough work a peri- 
kon, or other high-resist- 
ance crystal detector, in 
series with a gaivano- 
meter is, of course, use- 
ful. When calibrating 
a large batch of buzzer 
wavemeters two years 
ago the writer dis- 
covered what a con- 
siderable effect this arrangement can have on both the 
damping and natural frequency of a resonant circuit, 
however, and he thereafter employed a rectifying valve 
and high-resistance galvanometer connected as in Fig. 1.” 

The thermo-couple has advantages for certain measure- 
ments, but demands a much more sensitive and expensive 
current indicator, is easily burnt out, and is sluggish in 
action. This last is a serious drawback when valve cir- 
cuits are being used or investigated, as it precludes taking 
a series of readings and, checking them with sufficient 
rapidity. Even when ample battery capacity is available 
smal] fluctuations of current are continuously taking place 
and the valve voltmeter, with critically damped milliam- 
meter, then proves invaluable in obviating consequent 
irregularities in readings. 

For the present purpose it was considered sufficient to 
assume that the voltmeter possessed a square-law calibra- 


Fig. 1—A valve rectifier and 
galvanometer. 


! “ Some Measurements on a Broadcast Receiver.” Haxperis 
mental Wireless. Nov., 1924. (Vide also the correction men- 
tioned in the December number correspondence column.) 

3 Even this arrangement still suffers from these defects, though 
to a lexser degree. 
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tion over the limited range employed. With the valve 
used (a D.E.R., old pattern, before the adoption of 
‘* gettering ’’) this is true to within about 2 per cent. It 
was, therefore, assumed throughout that the applied volt- 
age was proportional to the square root of the deflection 
produced. 


Testing a Super-heterodyne Receiver. 
Wishing to try out the possibilities of the Armstrong- 
Houck super-heterodyne receiver on a panel already fittenl 
with valve-holders for attaching high frequéncy trans- 


( )VALVE VOLTMETER 


CALIBRATED 
OSCILLATOR 


(7000 METRES) 
, 1 . J 
3 


TRANSFORMER 
UNDER TEST 


Fig. 2a.—The apparatus employed when testing the H.F. amplifier. 


formers, the writer was confronted with the necessity of 
constructing a two or three stage, transformer coupled 
amplifier at about 7,000 metres. This particular wave- 
length was adopted partly because a calibrated oscillator 
of this frequency was already available. 

By rough calculation it was found that 500 turns on a 
diameter of 2in., and tuned by o.ooruF. fixed condenser 
would have approximately the required constants. Three 
such transformers were therefore wound, having a 1/1 
ratio. The wire employed was No. 44 D.C.C. 

The next step 
was to determine 
the sharpness of 
+ tuning and the 
amplification per 
stage, when using 
these trans- 
formers. As the 
~ range of the volt- 
meter was limited 
to about 1.5 


20 


80 VOLTS 


Fig. 2b.—Connections of the valve voltmeter 
employed in the circuit of fig. 2a. 
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Measurement of Amplification at the Lower Radio Frequencies.— 28 

volts, and amplifications of between ten and several E 


hundred were to be measured, some form of 26 
potential divider became necessary. The arrangement 
shown in Fig. 2 was, therefore, fitted up, and found to be 24 
most satisfactory. A straight length of No. 47 S.W.G. 


Eureka wire (about 450. ohms per metre), provided with 22 
suitable tapping as shown, and then measured on a resist- ~ 20 
ance bridge, formed the potentiometer wire. ‘This enabled _. 
a small known fraction of a volt to be applied to the Z 18 
“input °” side of the amplifier, while the double-pole O 
swijch enabled the ‘‘ input °’ and ‘‘ output ”? readings to p= 16/4 
he rapidly compared. „In conjunction with the voltmeter am 
range itself, amplifications up to 3,000 or 4,000 could O14 

thus be measured with reasonable accuracy. ou 
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Fig. 3 shows the results of the test on the first trans- © 100 
‘former. The amplification factor of the valve employed <€ A 
was about 8.0, the anode voltage about 70, and the grid 80-77 
voltage = 1.5. These factors were kept constant in the -p 
remaining tests. 60 VARY, 
The damping is scen to be unduly high, as might have si 
been expected from the fine gauge of wire employed. 40 | | | 
The primary was therefore rewound with the same 20 am 
number of tums of 36 S.W.G. D.S.C. wire, resulting 
a limited improvement indicated by curve (b) Fig. 3. 
€ use of still larger gauge wire would have rendered 000 
the transformers undesirably bulky. ; S 9200: O00 eee oe 
T might have been found that much greater selectivity WAVELENGTH IN METRES 
iis ee obtained by the use of iron o Ieas opak Fig. 5.—Amplification with a two-stage H.F. amplifier. The two 
owever, that the resistance trouble with the air core transformers are here: (a) out of tune, and (b) carefully tuned. 
ro 
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Measurement ef Amplification at the Lower Radio Frequencies.— 
transformers could be overcome by the use of reaction, 
and this was therefore proceeded with. 

First, another 500 turns of No. 44 D.C.C. wire was 
wound on the secondary, thus making 2/1 step-up ratio. 
It is seen from Fig. 4 that the amplification is more than 
doubled by so doing. This suggests that larger step-up 
ratios might be employed with advantage. The pointe 
would need careful investigation, both theoretical and 
practical, as there are so many factors bearing on it, and 
in view of the subsequent results obtained by the use of 
reaction the matter was not proceeded, with anv further. 


A Two-stage Amplifier. 

A two-stage amplifier was now set up consisting of two 
oy transformers similar to the one just described. It 
will be seea from curve (a) Fig. 5 that the two trans- 
formers were not tuned to quite the same wavelength. 
The improvement produced by carefully tuning them is 
shown by curve (b). Tuning was effected by placing a 

variable air condenser in parallel with the fixed one, 
across the primary of the transformer of shorter wave- 
length, and adjusting for maximum amplification. 

The results still left much to be desired both from 
the point of view of selectivity and of amplification, and 
it was thought that the employment of reaction should 
effect considerable Improvement in both. Capacity 
coupling offers distinct advantages for this purpose, and 
the arrangement adopted consisted of a single plate 
variable air condenser in series with a small fixed mica 
condenser. Two copper plates of about 1 square inch of 
foil separated by znds of insulation formed the ‘latter. 
This was adjusted so that, with the variable condenser 
at the maximum value the amplifier just oscillated, The 


control was perfectly definite for a given setting of the’ 


filament rheostats. With the voltmeter on the output 
terminals it was quite instructive to observe the con- 
ditions under. which the second valve was set in oscil- 
lation. As the capacity reaction was increased a point 
was reached at which this Just commenced. From then 
onwards the magnitude of the oscillation could be 
definitely controlled up to the maximum. 

Exact tuning of grid and anode circuits, /.e., of suc- 
cessive transformers, is neither necessary nor desirable in 
these circumstances, as an almost unmanageably small 
value of capacity then produces oscillation. 

The most convenient method of approximate tuning is 
by adjustment of the number of primary turns on the 
transformers. This is far less troublesome than the 
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Fig. 6 —Connections of the reaction condensers. 
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adjustment of the fixed condensers; variable air con- 
densers are unnecessaty, and are undesirable from the 
points of view of bulk and expense. For this purpose 
the primary should be wound outside the secondary. 

The circuit of the two-stage amplifier is shown in 
Tig. 6, and the results of the test in Fig. 7. Owing 
to the complications of a reflex circuit the large amplifi- 
cation indicated in Fig. 7 could not be obtained in the 
Armstrong-Houck circuit, nor in several modifications 
which were subsequently tried. Much more satisfactory 


` results were obtained from a ‘‘ straight ’’ high-frequency 


amplifier followed by the above intermediate frequency 
amplifier. 
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Fig. 7.—Effect of capacity reaction on two-stage H.F. amplifier. 
Note: Cr adjusted so that BAA A 180° just sets the valve in 
osc on. 


The Detector. 

A Perikon crystal detector was used as the second 
detector. It has always appeared to the writer that the 
use of a valve for rectification is frequently not justified, 
except, of course, where it is required to employ reaction 
from its anode circuit. A reliable high-resistance crystal 
detector needs little or no adjustment. The damping 
which it introduces can usually be balanced out by 
reaction from the previous H.F. valve. In this instance 
it was found that a very small inérease of the reaction 
condenser was suficient for the purpose, and that the 
overall amplification was then materially unaffected. 
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Events of the Week in Brief Review. 


Amazon Expedition Heard on Christmas French Transmitters on Wrong Wave- 
Day : length 


Mr. J. Rodgers (6JO), of Falmouth, 
reports that he first heard SA WJS, the 
station of the Rice Expedition on the 
Amazon, on December 25th last. 


New German Relay Station. 


-German broadcasting stations have 
recently been springing up like mush- 
rooms. The latest addition to their 
number is a relay station at Cassel, to 
work on a wavelength of 288 metres, 
with a power of 1 kilowatt. It will 
relay Frankfort’s programme. 


Increased Power at Ecole Supérieure. 


A feature of a special programme 
recently broadcast from P.T.T. Paris on 
the occasion of its second anniversary 
was a speech by M. Pierre Robert, 
Under-Secretary for State. After giving 
a survey of the station’s activities during 
the past two years, M. Robert promised 
his audience a great increase in the 
transmitting power in the near future. 


Venice Works with Mosul. 


The latest European amateur 
to work with GHH1, that active 
station at Mosul, Iraq, is Signor 
Giulio Salom (1MT), of Venice. 
IMT worked with 
January 22nd at 
(G.M.T.). 

For the information of the 
many amateurs who may desire 
to send reports, the address of 
Signor Salom is Palazzo, Spinelli, 
Venice (21). 


Have You Heard 8NA? 

.An iHicit transmitter in the 
Bapaume area, using the above 
call sign, is reported to be ruin- 
ing broadcast reception on wave- 
lengths round 370 metres. Such 
an offender would soon be run 
to earth in this country. 


Mosul on 
10 p.m. 


Swedish Amateurs in Conference, 
The first conference of 
Swedish radio clubs was held at 
Stockholm on Saturday, Feb- — 
ruary 14th, and- was attended 
by representatives of some 160 -. 


wireless clubs and other amateur asso-. 


ciations. The principal matters of dis- 
cussion were the Swedish broadcasting 
organisation, amateur transmitting work, 
and preparations for Sweden’s part in the 
International Radio Conference to be held 
in Paris during April.. 
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World'’ made its deb 


awaiting the first programmes 
. broadcast from the new station in that 


Broadcast Enthusiasm in Vienna. 
Although broadcasting in Vienna is 
only four months old, there are already 
more than 100,000 licence holders. It 
is also stated that there are several 
thousand ‘‘ unofficial subscribers.” 


Batavia Behind the Times. 

Amateur wireless is still under a ban in 
Batavia, in the Dutch East Indies. <A 
smal] band of enthusiasts are petitioning 
the Government to remove the present 
restrictions. : 


PROCLAIMED FROM THE ‘BUS TOPS. How the ‘ Wireless 
ut in. Fleet Street. An interesting snap 


taken last week. 


Another French Broadcasting Station. 


Amateurs in Toulouse are impatiently 


city. A “T ” aerial has been erected on 
the roof of the Posts and Telegraphs 
building. 


to be. 


A protest against the indiscriminate 
transmission by French amateurs on 
wavelengths allocated to other nations is 
being entered by M. Léon Deloy, the 
well-known Nice amateur. M. Deloy 
states that reception of far distant 
stations is repeatedly spoiled by his own 


over-zealous countrymen. 


A Water Aerial. 


An experiment with a novel form ef 
acrial has been carried out by French 
naval operators. The aerial consisted of 
a vertical column of water discharged from 
a nozzle. According to our contemporary, 
Radio Beige, the results were satisfac- 
tory, the transmitted signals covering a 
radius of about eight miles. | 


Amateur Telephony from the 
Antipodes. 


A new record in amateur 
wireless was established on the 
night of Sunday, February 8th, 
when a wireless telephonic mes- 
sage transmitted by Australian 
BQ was picked up by Mr. 
E. J. Simmonds (20D), of Ger- 
rards Cross, Bucks. 3BQ is the 
station of Mr. Max Howden, of 
Box Hill. Victoria. It is in- 
teresting to note that Mr. How- 
den was also the first Australian 
amateur to effect two-way Morse 


communication with Great 
Britain. <A ee of Mr. 
Howden operating his“ trans- 


mitter appeared in our issue of 
January 14th, together with par- 
ticulars of his station. 


Transmitting to U.S. on Indoor 
Aerial. ; 
M. Léon Deloy (8AB), of 

Nice, has added to his long list 
of successes by transmitting to 
America while using an indoor 
aerial, The aerial consisted of a single 
wire, fifty feet long, suspended vertically 
down the centre of. a spiral staircase 
constructed of metal. 

The first attempt at Transatlantic 
communication was unsuccessful, but- at 

4 am. (G.M.T.) on January 2th M. 
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Deloy’s signals were picked up by 
American 3CHG in Philadelphia, who 
repeated the message and reported good 
reception. 


Crystal Sets Only in Russia. 


The poor Russian radio amateur would 
have a hard time in the company of a 
group of ‘‘super-heterodynists’’ and 
owners of other multi-valve receivers, 
writes a Moscow correspondent. The 
only sets at present used by Russian 
listeners-in are of the crystal type, and 
broadcast developments are exceedingly 
slow. This is in a measure due to the 
fact that, until six months ago, wireless 
reception was forbidden. It is felt also 
that broadcasting will never reach a very 
high standard until the presènt Govern- 
ment monopoly is removed, if ever! 


Amateur Transatlantic Telephony Feat. 


Having transmitted to the Antipodes by 
Morse. amateurs are now turning their 
attention in the direction of telephony re- 
cords, and already Australian 3BQ has 
accomplished the feat of telephoning to 
this country. -~ 

Another interesting performance is that 
of Mr. Ralph Bloxam (5LS), of Black- 
heath, who carried on a conversation 
in telephogy for a period of forty minutes 
with a Rhode Island amateur, American 
IBF, the latter replying in Morse. This 
achievement was secured on Friday, 
February 13th, between 7.20 and 8.0 a.m. 


Record “ Log ” for One Hour. 


In the short space of one hour Mr. 
J. A. Partridge (2KF). of Merton Park, 
has picked up signals from SA WJS 
ithe Rice Expedition on the Amazon), 
Argentine CB8, Mexican Bx, Australian 
2D8, and from al! the American dis- 
tricts except the 6th and 7th. This 
exceptional “log ° was secured between 


7 and 8 a.m. on Sunday, February. 8th. © 


On the evening of the same day 2KF 
worked for a period of an hour with 
Australian 3BD. who remarked ‘that 
although the sun was rising in his part 
of the world the signals were increasing 
in strength! 
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WIRELESS IN THE ECLIPSE. Elaborate experiments were conducted by the engineers 
of the Radio Corporation of America to determine the effect of the recent solar eclipse 


on wireless signals. 


Dr. Alfred N. Goldsmith is seen on the left in the photograph with 


other engingers who assisted in the experiments. 


Wireless for Paris Polica. 


The Paris ether will shortly ring with 
descriptions of suspected criminals, for 
the Paris police force is following the 
lead of Scotland Yard in the adoption 
of wireless as an aid to criminal investi- 
gation. A central transmitting and 
receiving installation will be placed at 
headquarters to communicate with 
smaller sets at all the district police 
stations. 

In addition to its use in the detection 
of crime, wireless will be employed exten- 
sively~in traffic control, in the quelling 
of riots, and in the solution of kindred 


‘troubles affecting the French capital. 


Amateur Telephony from the Clouds. 


Disappointment ran high in. Minnea- 
polis, Minn., when clouds obscured the 
eclipse of the sun. ! 
were denied the satisfaction of seeing the 


WIRELESS IN THE ECLIPSE. 
tests. 
variations in signal streagth. 


A *“ close-up’ of the recording instrument used in the 
Operated by a highly sensitive relay it was designed to show the minutest 
Two receivers were used. for the reception of short and 


long waves respectively. 


But if the citizens — 


/ 
phenomenon, they had the opportunity, of 
“ hearing ” it, as described in a vivid 
manner by a wireless amateur flying 
above the clouds. 

A number of amateurs planned the 
‘‘stunt,’’ and one of them, Hugh S. 
McCartney, took his telephony trans- 
mitter on board the aeroplane. His 
“ rapid-fire ’’ description of the eclipse 
was picked up by Raymond Pfisterer 
(9CCX) on a low loss regeiver,: from 
which. it was relayed to the remote con- 
trol panel of WCCO, the 500-watt broad- 


-casting station of the Washburn Crosby 


Company. 
Japanese Amateur Activity. 


The reception of his signals in Japan 
is reported by Mr. W. G. Dixon (5M0), 
of Newcastle, who states that Japanese 
JKWZ heard him on January 20th. He 
has also received verification of the 
reception of his transmissions in Bom- 
bav, and has recently worked with Aus- 
tralian 3BQ. 

Another Japanese amateur, Mr. Hiroshi 
Ando (JFWA), of Tokio, has been heard 
in this country, by Mr. A. H. Fielding 
(2AV1), of Birkdale, Lancs. Mr. Field- 
ing has received confirmation that he 


o 


- picked up JF WA’s signals on November 


21st last, when using a two-valve (0-v-1) 
receiver and indoor aerial. 


Infringement of Patent. 


As readers will have seen in our adver- 
tisement pages of last week, Messrs. 
Burndept, Ltd., are issuing a warning 
concerning certain coil-holders on sale 
which are vot of their manufacture, but 
infringe their patent number 193150. 
Whilst it is the firm’s intention legally 
to uphold their rights in this matter, they 
state that they are quite willing to enter- 
tain applications from potential licensees 
who are reputable British companies, but 
not from foreign firms. ' 
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EUROPEAN REGULAR 


THE following tables show at a glance the times of transmissions (G.M.T.) of the principal European 
Broadcasting Stations. The tables are arranged in order of wavelength and abbreviations are used to show 
the style of programme during the transmissions. _A list of these abbreviations are given at the top of the — 


Opposite page 


The transmissions shown in the tables are at the times they can be heard in this county: 

~ STATION cat | W/L | gt, ee ieee ee wo 43 128° Sot 13 3% 45 2 15 30 
PARIS, EIFFEL TOWER FL 2650 100000000 x ~ O x OOOOOOOOOD 1 
RADIO PARIS SFR 1700 | 20D0000000000000 k'e EO? 
CHELMSFORD | _5XX 1600 | 3Q OOO OOOOOOOOOOOOOOOODD 3 - 
HILVERSUM NSF 1050 | sO OO ooooooooooOooooOooo 4 
VIENNA (Wien) ss (‘ss 5880 SOOO, e ) OOOO 5 
ZURICH Ci‘ | CQO» OO- wl OOOoOooOod s 
BERLIN st 505 | 7w OO c °% OxrOOO0OsOOces 7 
ABERDEEN _2BD | 495 a RopO0HHOHONGOHGONONDD 8 


eee 


MUNICH =€ 485 | SQ 0000 Soo DOO DSG 9 
SWANSEA SA (Relay) 5SX 
BIRMINGHAM —_—sSBIT | 4 


FRANKFORT č ___ 470 Looopügpi00: »ooooooDoooOooo!: 
EDINBURGH (Relay) = 2EH | 465 | 30 000000000000000000000): 
KONIGSBERG ss’ 463 (A OOOOOOOOOoOo..0000:; 000014 
LEIPZIG E EE E ee EARTE 454 15000 GscSs0000 m c e O0O00r6,sO00015 
_PARIS, ECOLE SUP. des P. & T. | 450 1 6GQOOOOO00O0OG0o000000000c00'6 
STUTTGART č 443 i 000000; 
BELFAST = . _2BE | 435 SQ OOB00000 BbsseoonooDOOOOO00!s 
ROME CURT 9285 OOo» 
GLASGOW _ SC. 420 POON OOOOOOOOGORO0000000020 
BRESLAU č _=¢— 418 2 00000m v SS Ous OOOOs x2! 
MUNSTER cE ) 220 ODOOOOOLS «»rJOOODOOoooOn2? 
NEWCASTLE i (50/400 230Q0GQO0OO0G000262.Sooo,0G00000n23 
HAMBURG ee | 895 24 codSoooogoooceuoucocoodd T N oOo00000 x: m24 
MADRID | RI;3%2 sgpoogpopogpooogogogogogdgg 
BOURNEMOUTH  6BM -385 xæx00000000000000GGOO0OU02s 
MANCHESTER  22ZY |375 27 og0o00000000 i hoooddhchoooodOOO27 
LONDON. Ss 20 | 365 2S OOO OOO DOOODOOOO Gideon IOs 
CARDIFF 5WA | 351 200OOD00G0G000000000000029 


LEEDS-BRADFORD (R’l’y)2LS' 346 s000000O0000. 0000000030 
PARIS (Petit Parisien) — tae 345 3 poţp00poooooaocoonaoaaadadgps 
PLYMOUTH (Relay) = 5PY | 338 z00p0p0p000ü0OGġO0OCCOOCCOO0O000:3? 


— ———_ mm 


HULL (Relay) __6KH 38 30 00000000000000000000033 
DUNDEE (Relay) 2DE: 331 sD OOOOOOoOoOoOUooOoooOoo0o0On3: 


NOTTINGHAM (Relay) 5NG | 822 350 00000000000000000000035 


aaa) A i er ee ia 


LIVERPOOL (Relay)  oLV |315 36-Q 0000 000eseos no ODOUOOOUOos6 


STOKE-ON-TRENT (Relay)6ST | 306 370 D0 0OQUDOOUDODUUOOUDOUD:7 
) 


‘SHEFFIELD (Relay 


BRUSSELS 


— - ee a a 


eee ee eee 


_ SFL | 301 ss0000000000.:  OOOOO003s 


a 
aa 
w 
is 
| 
BBE 
O 
z 
m, 
g 
g 
z 
O 
g 
o 
O 
O 
l 
go 
O 
O 
O 
O 
go 
D 
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BROADCAST TIMES. 
Abbreviations used throughout the Tables below. © = Musıcar Procrammr. N = News and/or WEATHER FORECASTS. 
M = MARKET and ExcHANGE News and Prices. T = Time Sicnar. L = Tarks and Lectures. Ch = CHILDREN’S CONCERTS’ 


and Tarkxs. Rel. = RELIGIOUS ADDRESS. Days of the weck are abbreviated as: S M. Tu. W. Th.F S. 


Week-day Regular Ox O A Sunday Concertp=m 5C 
items are shown as :— M O {x O would appear as -—Olocooo 


———$_$——______. nr ap SENN ET AAAS MOR eR BRS te 


MDT 
ret eer a eer ee eee eee ee ee a 


l To000.000.0000000. n ol xs OOQOOO00000 ,O000000 ! 


a eee 


j A Lecture on Tuesdays TuTh L 
Te m | and Thursdays as:— — *=40000 


2OO0000000-c  srOoodotoooDOOOOOs t's ë O gpoopooa 2 


3 3 DD HEEE « Ch Oh INL C Shae —_ TNL o eee e nel godono ae 
4 QOOOOOGODODROOROO00OOO edt c pee Dooooood 4 
§ poc Oc OO c- = ejes eels 
6 OD £ © OOOO cs nooo é ee OOOOOooDoOoOoO s 
7 oO é ° see eee sooodoopoonnLIOOO 7 
8 Olodo Cc __ sod cn _ Ch HE: Orn c = 5 eerie TNL on E ei rel So jouoouooooD 8 
Sw Cihoe ° oomm L Onl LÖ. OF = 00000000 9 
10 OO ¿e —ponoonpgùch OOOO mice IS Ra G nL C O ee asonpsooool 0 
1 (6600 c gooot Cr Orne ce — 9*0 0 onal e C Ooododoonoon! l 
12 OO Fc AR Aa i oode OOE IE imc opooogog: 
13 OOD è ° __,hopanoages ae OOigca5 OOOO TNL. cf ee TL Co” booooooo! 3 
14 Oe n ÈE ms OOOO. 5° Ret nooooooo O OOOOoOoOo4 
18 OOmniéo Ima OO x O `g “', OOQOOOOO0O00015— 
16 OOOO DossssostooononosGOODOGOOGOO :  seeooonnDOOD!6 
17 OOoosobocoooococonoo OOOO Om: éS Oe tc Š kooo OOO 7 | 
18 ¢ BROAOG s OO nm èë Or mme ce ‘8 San, Wo! GoSnnonnl8 
19 QOOOO ‘xm SOGOROO0s O NG Z pooogogg:» 
20 Dae D oh O ne Sie $ ae | OOOD20 
21 Oooo m e _ MC a ols Pe L Fond. Oe nr  pooaogo0gı 
22 wit e ee elete e e lee E ne win pDogoopoggoag:: 
23 OOo c lon ; es aa" C aes TNL TRS C | goodooon23_ | 
T ee ee ea ig © O L np UN SY nopooooe: 
25 5 OOOOOOooooooooooNON r rtnmce DOOOODE ° 25 
26 OO ooon ëT a Üe :- —— [SMC on ~oe Of Sobooo26 
27 ODDE s c re & ) OO e mee 18 8 ann "oC | doSnon0027 
28 OME oore ooo _ O e mece Se C28 
~90Oe° [| (rae OO e mece o 5e S mne VC" psboooon2) 
30 a ISC __goooogduggen OO. mc S C TNn 6 © gogboooooon30 
31 OOO INS HAG OSAMA SOA OOOOB OOOO AG Donte oO. 
32 OOdosoe no cn Oe Se OC O logoon? 
3 ODES c noon cn ë OOO r Aiomme — e Ey 
34 34 Oooh C oogoL lch OO I TNL C Í DEENS TNL pis dooooocogoons4 
35 35 OOS c ES ee SOc» O TNLC IS ATG TNL G feat _bogoonon3 
36 ODO. GC ‘ooo6oon : Ch _ OC tuu c ISRC ene | pogooo00388 
37 OOese 0o% |) SCO m c ee L S l sosnoooooooo37 
38 Ollie — ooo oa OG rur c e L C  Gugoooooooo0n38- 


i 3 0000000000 -< `N popgogg LC N C s gggggaogs:! 
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AMERICAN TYPE FILAMENT RHEO- 
STAT AND POTENTIOMETER. 
Both the filament resistance and 
potentiometer are built upon Bakelite 
mouldings which are remarkable for their 
clean finish. The filament rheostat is 
available in five different resistance values 


the 
total 


between 6.5 and 40 ohms, and 
potentiometer. has an approximate 
resistance of 400 ohms. 

On test the contact was found to be 
particularly reliable and operated over 
the wire without creating the slightest 
interruption. The compact design and 
solid construction of the instruments as a 
whole, combined with the fact that only 
a single panel hole is required for mount- 
ing, renders them particularly suitable for 
use by amateurs building their own sets. 

, 0000 ; 


THE G.E.C. CRYSTAL DETECTORS. 


Two new crystal detectors have 
It will 
are totally enclosed 


recently made their appearance. 
that they 


be seen 


(Above) The G.E.C. 
and on the right 
with micrometer 


detector, 
a detector 
adjustment. 


= 
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under glass covers, which has become an 
almost essential feature in crystal 
detector design, in order that the contact 
may be protected from dust and dirt and 
the corrosive action of the atmosphere. 
Both types are beautifully finished, the 
pressed parts E nickelled. The 

micrometer adjust- 
- ment with which 

one of the models 

is fitted operates 


exceedingly well 
and provides a 
means“ for easily 
obtaining á good 
adjustment. 
oo00 0 


Resistances and 

potentiometers, 
products of 
Messrs. Gaston 
' E. Marbaix. 


“LEAKFREE” RED LINE PANELS. 


Messrs. Fullers United Electric Works, 
Ltd., of Chadwell Heath, have recently 
placed on the market a range of standard 
ebonite panels suitable for use in wireless 
instrument construction. The amateur 
usually experiences difficulty in preparing 
a rectangular panel, for unless workshop 
facilities are available it is a tedious 
process filing the edges true, and he will 
appreciate the convenience of these paneis 
which he can purchase already squared 
up. Another advantage is obtained 
inasmuch as the ebonite is graded and he 
has a guarantee as to its quality In 
order that there shall be no confusion 
with inferior grades the manufacturers 


have constructed their sheets of 
ebonite with an intermediate layer 
which is of a reddish colour, so that 
to whatever size or shape the panel 
may subsequently be cut the identifi- 
cation mark still remains. 


K LEE ey REAA K ELAY 
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The standard 
Qin. x 6in., 
18in.xQin., and in thickness either 
ysin. or jin. Although this is a very 
liberal range of sizes we should have 
liked to have found available a panel 
measuring about 7in.x12in. to 14in., 
which is a size so generally adopted 
when making up a set which consists of 
a vertical panel attached to a wooden 
base. 

The ebonite is finished with a velvet 
matt surface which will greatly add to the 
good appearance of the finished set. : 

. 0000 


A RELIABLE VARIABLE GRID LEAK 


So much difficulty has been experienced 
in the construction of a reliable variable 
grid leak that amateurs have been a little 
cautious in fitting such a component to 
their sets. , 

The new variable grid leak just intro- 
duced by the Igranic Electric Co., Ltd., 
makes use of a reliable contact sweeping 
around a graphite covered surface. The 
graphite line is raised so that in use there 
is no chance of a change occurring in the -- 
width, which would, of course, upset the 
calibration of the component. 


bin x 6in., 
and 


sizes are: 
12in. x 9in., 12in. x 12in., 


The Igranic Electric Co.'s variable 
grid leak. 


which will readily 
be appreciated is that the rubbing 
contact is driven through an ebonite 
stem and the entire electrical parts 
are well spaced from the surface of the 
panel. By this.means the leak can be 
connected in anv part of the circuit 
without risk of detrimental effects being 
produced when the hand is brought near 
the surface of the panel in the process 
of timing. 

The dial is of unique design. and con- 
sists of a calibrated ivorine scale revolvi ing 
behind a moulded cover. The resistance 
ean be varied from zero ta approximately 
5 megohms, which is. of course, a range 
most suited for obtaining geod rectifi- 
cation with maximum signal strength. 


A special feature 


FEBRUARY 18th, 1925. 


THE DECKO DIAL INDICATOR. 
When an instrnment panel is to- be 


there: is: no diffenity in-provid- - 
ing a scratch -Hne for- indicating the set- 
ting of condenser dials, etc. The 


amateur, however, very often builds up 
his set by a proccss” of assembling the 
tus to permit of 


components on the 

the panel being 

sent to the engraver. He will welcome, 
therefore, the introduction of this dial 
indicator, which, if anything, gives a 
better appearance than the more usual 
scratch line. The brass pointer measures 
nearly 4 in. in height, and is about 3, in. 


across at its widest point, and is obtain- 
able nickelled or in polished brass. 


THE HARLIE DETECTOR. 

The crystal detector so invariably 
adopted by the beginner suffers from the 
defect of difficult adjustment, and for this 
reason a valve is often employed as a 
detector for no other reason than the 
stability it 
gives, with an 
absence of criti- 
‘cal adjustment. 

The design of 
the new Harlie 
detector en- 
tirely eliminates 
the need for 
Criticas auauipulation, and is in conse- 
quence particularly suited far use in the 
construction of fool-proof crystal re- 
ceiving sets. 

In construction it consists of a crystal 
of cylindrical formation (2) which is 
mounted on a spindle and can be rotated 
by means of a small milled ebonite knob 
(5). Resting against the cylinder is a 
metal wire contact adjusted to give a 
suitable pressure. The wire is carried 
on a metal clip (4) which is movable on 
its supporting bracket, so that contact 


panel, and does 
not feel inclined-to 
completely dis- 


mantle the appara- 


A receat product of Messrs. Ernest Turner of High Wycombe. 


The switch prov-des. for nraki 


, the: several 
in the sosog iii tuning. Nat» al 


World 


‘can be obtained with any part of the 
crystal. . Thus: to.operate the detector ite - 
. efficiently .designed ‘tuning: coil having -an 


is. only- . to. slewly, 


necessary. propel the- 
-ebonite .knob. unbil. the reguire¢. signal. 


strength is obtained. > 

In use the crystal was- found to possess 
a sensitiveness rivalling any of the galena 
types, and a good detecting point was 
easily found. The entire mechanism is 
enclosed under a nickel metal cap, giving 
the detector a good appearance and pro- 


a 
hey aL) 


—_— aam 
ee 


` a l 
miy 
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II 1 othe The interaal 
i TINSA construction 
apr 
5 TTI T of the Harlie 
5 detector 


——— 


tecting it from dust. Another feature is 
that it is provided with plug-and-sockct 
connectors (5), so that it can easily be 
withdrawn from circuit or reversed. 


THE FOUR-IN-HAND AERIAL TUNING 
SWITCH. 


By the operation of a single knob 
several combinations in the connections of 
the acrial tuning condenser and induc- 
tance arə obtainable, in addition to a 
safety position when the aerial is earthed. 

A fixed condenser of capacity 0.0005 
mfds., which is fitted to the switch, can 
be connected in shunt across the tuning 
inductance while the variable tuning con- 
denser remains series connected. 

A feature of the switeh is that all con- 
tacts are carried in a protected position 

beneath the panel, 


to the good appear- 
ance of a receiving 
set to which the 
switch 
fitted. The spring 
contacts are of 
hard bronze and 
make reliable con- 
nection. 


THE LAMPLUGH 
SQUARE LAW 
CONDENSER. 


This new _ 
condenser . is of 
unusual and 
original design. 
The moving plates 
follow a symmetri- 
cal design ‘and 
resemble in‘ shape 
the -blade of a 
shovel or an’ arrow 
head. 


h „require 
nes Sees Physical 


adding very much > 


may be’ 


A report by the . 
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Laboratory shows that a tuning range of 
180. to 755 metres is obtai e: with an- 


inductance of. 278 microhenries, with the . 
0.0006 mfd. condenser.: The curve shuw- 


Pe SSN Q 
F ~ 


“Sh, WO, 


ee Vii 


‘WWE. 


The new Lamplugh condenser. The 
plates are of unusual design. 


ing the relationship between scale degrees 
and wavelength is practically straight 
over this range. 

The instrument is beautifully finished 
and of robust construction. 


BARRIES LOW CAPACITY VALVE 
HOLDER. 

The reduction to a minimum of the 
capacity presented between the sockets 
should be the aim iy valve holder design. 
In the Barries 
valve holder a 
low capacity is 
obtained by 
shortening the 
length of the 
sockets and at 
the same ‘time 
producing a 
holder which 
does not occupy 
excessive depth. It is a component of 
particularly good finish, and can be 
mounted either beneath the instrument 


Barries low capacity 
valve holder. 


panel or attached to a baseboard. 


“ KRISCROS ” CONNECTORS. 


This entirely new form of connector 
has been introduced to simplify instrument 
wiring by avoiding the need for soldered 
joints and at the same time providing 
rigid support for the leads. The system 
includes a number of binding posts which, 


A spec'men 

. wiring carried 
by riscros 

connectors. 


by means of slots and locknuts, may be 
made to grip the wire to give the neces- 
sary support.. By bunching the number 
of wires in a slot the device serves as a 
distributor for leads which are connected 
together. l 
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Iiford and District Radio Society. 


Mr. E. G. Dennis spoke on “How It | 


was Done in the Navy,’’ on February 
ord. Being an ex-C.P.4., Mr. Dennis 
was able to deal authoritatively with 
naval wireless developments, and imparted 
many irteresting facts. 


Dublin Wireless Club. 


Interesting material for the beginner 
and expert alike was provided in a lec- 
ture on “The Care and Maintenance of 
Accumulators,” given by Mr. J. H. 
Lureing on February 5th. The lecturer 
dealt very fully with the construction of 
various types of secondary cells and gave 
valuable hints on keeping accumulators 
n good condition. 


Kingston and District Radio Society. 


Mr. J. E. Nickless paid a visit to the 
Society on January 26th, and gave an ex- 
ceedingly interesting talk on “ Short 
Wave Reception.” Mr. Nickless was well 
worth hearing, and his remarks provided 
the members with much useful informa- 
tion. 

Hon. Secretary: Mr. R. C. Wilson, 8, 
Bloomfield Road, Kingston-on-Thames. 


Hackney and District Radio Society. 


A most successful dinner, followed by 
a musical programme, took place at the 
Elephant Hotel, Dalston, on January 
19th, and was attended by mere than 
fifty members. 

On January 26th, Mr. G. A. V. Sow- 
ter, B.Sc., gave an instructive talk on 
“ Technical Aspects of Crystal Recep- 
tion.”” He described in detail the 
results of the recent National Physical 
Laboratory tests which had led to the 
conclusion, among other things, that a 
a earth produced the best re- 
sults. 


Nestanglo Radio Society. 

On ‘Thursday, February 5th, members 
of the London staff of Messrs. Nestlé & 
Anglo-Swiss Condensed Milk Co., met at 
6-8, Eastcheap, E.C.3, to inaugurate a 
radio section of the Nestanglo Social 
Club, under the chairmanship of Mr. 
G. T. Walden By a unanimous vote Mr. 
H. E. Swift was elected president, Mr. 
J. R. Harrison being appointed chair- 
man. Meetings are to be held at 6 p.m. 
on alternato Thursday evenings at head- 
quarters On other Thursdays the Radio 
Room will be available to members for 
experimenis, informal discussions, and the 
perusal of wireless literature. 

The secretary would be glad to hear 
from other societies with a view to 
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arranging experiments and the exchange 
of lecturers. Hon Secretary: Mr. 
J. H. D. Clark, Radio Section, 6-8, 
Eastcheap, E.C.3. 


Wimbledon Radio Society. 


Captain P. P. Eckersley and- Mr. 
Arthur R. Burrows were the chief 
speakers at the Society’s public meeting 
held cn January 29th. 

In his own inimitable style, Captain 
Eckersley gave a racy account of the early 
trials and tribulations of the B.B.C.’s 
engineering staff. and the progress which 
had been made in the two and a half 
years since the inception of broadcasting. 


DOODOOOOTSOCSCOOOOTOCOOOOOOOL 
FORTHCOMING EVENTS. 


—— saa 


WEDNESDAY, FEBRUARY 18th. 
North Middlescr Wireless Club.—Lecture: 


“The Nevtredyne Circuit.” By afr. L 
Skinner. 

Radio Rescarch Society, Pcel:ham.—Prac- 
tical Night. Valve Tests. © 


Golders Grecn and Hendon Radio Society. Y 
Lantern Lecture: ‘‘Some of the 
Continental Broadcasting Stations.” 
By Captain L. Plugge. 


THURSDAY, FEBRUARY tth. 


Luton Wireless Society.—Demonstration 
in Measurement of Efficiency. By 
Messrs. Borwycr-Lowe, Ltd. 

Barnet and District Radio Society.—Lee- 
ture: “ Transmission.” By Mr. H. B. 
Gardner, 


FRIDAY, FEBRUARY 20th. 

y Radio Svvicty of Great Britain (Trans- 
mitter and Relay Scction). At 6.30 
p.m, (Tea at 5.30), at the Institution 
op Electrical Engincers. Lecture: 
“ Master Oscillators.” By Captain 
P. P. Eckersley. 

Sheffield and District Wirelese Society.— 
Elementary Lecture: * The Valve.” By 
Dr. Walls. 

Inland Revenue Radio Society.—At 5.30 
p-m. Ordinary Meeting. 


ADDOOOOOCOOO TOOK’ 


In the course of his talk, the chief engi- 
neer of the B.B.C. mentioned the value 
of the radi) societies, and it is hoped 


that all present took to heart his remarks — 


on “ Oscillation.”’ 

Mr. Burrows gave details of the man- 
ner in which the programmes are 
arranged, and dealt with some of the 
difficulties encountered by the programme 
staff. A great amount of correspondence 
is received, and Mr Burrows read 
several interesting letters from the pre- 
vious day’s post-bag. 

Sir John Power, presiding, proposed 
thanks to the speakers, Mr. C. E. P. 
Jones seconding. 

A charge of 6d. was made for admis- 
sion, the proceeds heing devoted to the 
Wimbledon Hospital. 

Hon. Secretary: Mr. P. G. West, 11, 
Mentana Road, Wimbledon, S.W.20. 
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TRANSMITTING NOTES. 
Please Report. 


British amateurs are especially asked 
to listen for the Americans on Sundays 
between 15.00 and 16.00 (G.M.T.) on 20 


and 40 metres, and to report reception to 
Mr. Gerald Marcuse. 


Important Meeting. 

On Friday, February 20th, an im- 
portant meeting of the T. and R. Section 
will be held at the Institution of blec- 
trical Engineers, when at 6.30 p.m. 
Captain P. P. Eckersley will give a Talk 
on ‘* Master Oscillators.” Tea will be 
served at 5.20. 


Where are the Canadians P 

American signals are still coming in at 
great strength, but many British 
amateurs have expressed surprise at the 
small number of Canadians who now 
appear to be working. The few who 
make themselves heard are mostly 
operating on a wavelength of 125 metres. 


Telephony from Australia. 


Considerable excitement has been 
caused generally during the past fort- 
night over 2NM’'s frequent communica- 
tions with WJS, the station of the Rice 
Expedition on the Amazon. WJS uses a 
2 kilowatt charging set driving a motor 
generator. 

The principal event to be recorded is, 
of course 20D 's reception of telephony 
from Australian 3BQ on February 8th, 


reported elsewhere in this issue. The 
night in question was exceptionally 
favourable for Australian reception, but 


this class of work is being frequently 
spoilt by various foreign amateurs who 
seem to do nothing but tranamit CQ calls 
with raw A.C. on the’ plates of their 
valves. 


The Paris Conference. 


Particulars are now available regarding 
the cost of the projected trip to Paris 
for the International Amateur Conference 
in April. For a party of not less than 
25 persons the cost per head will be 
£11 11s. This will entitle the party to 
second-class travel tickets via the Short 
Sea route, comfortable hotel accommoda- 
tion in Paris from April 14th to 21st, 
motor car drives round the city, and will 
defray many incidental items of expendi- 
tnre, Passports are, of course, necessary , 
but British subjects do not require the 
French Visa. All those interested in this 


proposal should communicate at once 
with Gerald Marcuse (2NM). Hon. 
Secretary, T. and R. Section. Radio 


Society of Great Britain, 53, Victoria 
Street, London. §.W.1. 


Building the 
SHORT WAVE 
RECEIVER 


PART II. 


On the right is a 

view of the set. The 

two lower knobs are 

for adjusting the 

Aerial and Reaction 
Coils. 


By W. JAMES. 


Arrangement of the Receiver. 


N Part 1 of this article the writer discussed the more 
important points in the design of a short wave 
receiver, and gave instructions for making the aerial, 

closed circuit, and_reaction coils. 

We have now to deal with the arrangement of the com- 
ponents on the panel and base. It is as well to emphasise 
again that the coils must be placed well away from such 
parts as the tuning condenser and intervalve transformer. 


The set will, therefore, be much larger than the more - 


usual type of two-valve receiver, but as the correct arrange- 
ment of the components is such an important matter, the 
relatively large size is to some extent an indication that 
the parts are suitably spaced. | 

The accompanying photographs show the general 
arrangement of the set. On the left of the front panel 
is the knob and dial of the tuning condenser, and in line 
with this the knobs of the potentiometer, and the two fila- 
ment resistances. Of the lower two knobs, the one on the 
left is attached to the spindle of the aerial coil, and the 
-one on the right to the reaction coil. 

Attached to the lower edge of the front panel is a hase 
which carries the remaining 
components and the connec- 
tton strips. T 

| 


The Front Panel. 


The front panel is of 
ebonite measuring 18in. x ŝin. 
x Jin., and should be marked 
and drilled out as indicated in 
Fig. 1. Notice in particular 
the two holes through which | 
the spindles of the aerial and 
reaction coils pass. These 
snould be of larger diameter 
than that of the spindles; 
the construction of the moving | 
coil holders is such that 
there is no need to employ 
the panel as an additional 
bearing. 


> 
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Fig. 1.—Details of the ebonite front panel. 
countersink. D = drill Ain. for 4 B.A. countersunk screws. 


The Base. 


On the base of the set, which is of mahogany, and 
measures 174in, x 8in. x ğin., are mounted the parts | 
shown in Fig. 2. Special attention should be given to — 
the fixing of the aerial and reaction coils. The closed 
circuit coil is arranged to slide between these coils, and 
is held in place by a pair of phosphor-bronze strips, 
which have one of their ends screwed to a piece of wood 
secured to the base. 

Two termina} strips are employed. ‘The sizes of these 
are given in Fig. 3, and they, are screwed to the 
back edge of the base board, as shown by the photographs. 


Wiring. 

The wiring connections, given in Fig. 4, are quite 
straightforward. Carefully follow the diagram, and 
when wiring be sure to run the wires fairly low, in order 
that the aerial and reaction coils can be moved from the 
vertical position through about -75 degrees. It will be 


found that there is ample room for the wires connecting 
the coils, and these wires should be well spaced. 
As the low-frequency portion of the set is compactly 


A = drill Ain. B= drill jin. O= drill jin. aad 
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Building the Short Wave Receiver. 
arranged, the wires connecting 
these components run close to- 
gether, and should be care- 
fully bent to shape to give 
reasonable spacing. 


Testing the Set. 


The valves recommended 
are a D.E.V, for the detector, 
and a D.E.5 for the L.F. 
stage. As the D.E.V. valve 
has a filament current of about 
0.3 ampere at 3 volts, a 
separate positive terminal is 
provided, and should be con- 
nected to +4 volts. The 
second positive filament bat- 
tery terminal for the D.E.5 
valve is joined to +6 volts. 
A common negative is used. | 

For. the anode of the de- 


tector an H.T. voltage of 15-30 will be required, and 


for the L.F. 


stage about go. 


With the set connected up, test for Sasiiation by bing 
ing the reaction coil closer to the clobed circuit coil. It 
will be found that the factors determining the ease with The 


Fig. 3.— The ebonite terminal strips. A = drill ^ in. 
B = drilt |} in. and countersink. 


which the set oscillates are : the coupling of the reaction 
coil, the coupling of the aerial coil, the H.T. voltage of coil. 
the detector, its filament current, and the sctting of the 
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- View of the set from above. On the panel may be seen the tuning condenser, potentiometer, two 
The centre coil is the removable closed circuit 
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filament resistances and the telephone condenser. 
coil; on the left the aerial coil, and right, the reaction coil. 


A 26 


e pem: T ee 


kan ae 


FEBRUARY 18th, 1925. 


-3 
a 
X 


DORE a A A I AA e AAEN AR 
T wp ee eee de tie OS eat es ee n 


- gh 
oo) 
Jo 
] 


Fe tee e a td, 


AERIAL 
COIL: 


m, ewe ee 
mw am “yr 
b a ee ee ec we eee a an 


<. GNN. <. Jim 
Pee 


LT 


Fig. 2.—Detaiis of the base, showing the position of the componen’ 8. 


potentiometer. 


The most suitable values ef H.T. and 


L.T. can quickly be found. Then, when a signal is 


adjust- 
ments should 
be such that 
the set oscil- 
lates smoothly 
—not suddenly 
breaking into 
oscillation as 
the reaction coil 
is brought 
nearer the 
closed circuit 
Good re- 
sults cannot be 


A OF 1E: 0: 


shown here, a 


heard, a fine adjustment can be made by the reaction coil, 
the aerial coil, and the potentiometer. 


g. 5.—A vernier setting may be obtained 
by sticking a ae of paper, marked as 


ve the scale “af the dial. 


obtained unless very critical ad- 
justment of the degree of reaction 
is possible. Of course, the most 
suitable filament temperature, grid 
bias, and anode voltage can only 
be found by experiment, as even 
valves of the same type have 
slightly different constants. With 
regard to the best value of grid 
leak to employ, this is entirely a 
matter for experiment. It is gener- 
ally found that a leak having a 
higher resistance than usual, such 
as 5-10 megohms, is best ya re- 
ceiving weak signals. A good 
average value for normal condi- 
tions, however, is 2 megohms, 
but the effect of using a higher 
resistance leak should certainly 
be tried. 

As a help in accurately set- 
ting the tuning condenser a 
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Building the Short Wave Receiver.— 
venier arrangement is - employed. 


sketched in Fig. 5. : 

With such a sensitive receiver 
the user will find that the number 
stations he can tune in is really an ind 


tion of his ability to handle the set. 


COMPONENTS REQUIRED. 
1 Ebonite panel, 18 in. X 8 in. X ] in. 
l Piece of ebonite, 5 in. X 1} in. X } in. 
: I Piece of ebonite, 3} in. X 1} in. X Fin. 
: 1 Mahogany board, 17} in. x 8 in. X Zin. 
: J Tuning condenser with vernier, 0:00025 
microfarad, of the “square law” 
type (Sferling). 
1 Potentiometer, 300 ohms (Igranic). 
? Filament resistances, about 4 ohms 
(Igranic). 
1 Valve holder, pin type for board mount- 
ing (Burndepl). 
l Valve holder, V.24 type 
phone). . 
l Intervalve transformer, ratio 6:1 (Mar- 
coniphone Ideal). 


I Grid condenser and leak, 0-0002 micro- 
farad and 2-5 megohms {Dubilier). 


(Marceni- 


l Fixed condenser, 0:0005 microfarad 
(Dubilier). 

l Fixed condenser, 0'001 microfarad 
(Dubilier). , 


l Fixed condenser, 0-1 microfarad (T.C.C.). 
| Fixed condenser, 2-0 microfarad (T.C.C.). 
| 1 Two-cell grid battery. 
: 19 Terminals, 4BA. 


Battersea, 


French -—BAB, 8AP, 8BU, 8BY, eCA, 
AUN, CPP, 8DU, 8EU, 8GD, 8GI, 8GL, 
BRO’ SHSG, 8HSM, 8LPR, 8NS, 8QG, 

, BSG, 8SM, 8SR, 8SSU, UU. BVV. 
OKH? OWY, 822. ° Dutch :-—OGC, OI, 
te OMS, GRE, ORP, ORW, OZN.. 
NM pel, TZM. Finnish -—2NCA, 
IAM. z agian :—4CA, P2. Italian :— 
» oA Luxembourg :-—LOAA. 
Swiss : — H9AD, 


K. 
QSL. All cards 
C. W. PIcKEN. 


mercan - 

eered. Ov-0,) Pse 

Nice, France, 
British ~20D 


. 


2NM, SKM, 2JX, 
noe 6NF, 2FN, 6LJ, 2JF, 5LF, 
(About 100 metres. 1-v-0.) 
: Leon Detoy. 
Dublin. 


British —2CQ, 2DR z 
z —20Q, , 2DX, 2FN, 2KF, 
2LZ, 20M, 2Wp. SBV, 5CX, 5GF, 5HS, 


» 


This 
consists of a piece of paper divided into 
ten divisions, corresponding with nine divi- 
sions on the dial. The arrangement is 


as this 
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CALLS HEARD. 


5MA, 5SZ, 5TZ, 6FQ, 6LJ, 6MP, 6NF, 
6RW, 6RY, 6VP. 

(-v-1.) > D. ¥Dwyer. 
Thornton Heath, Surrey. 


American :—1AAY, 1ABS, 1AEA, 1AF, 
l1ANU, 1ARD, 1ARI, 1ARY, 1BAN, 
1BES, 1BG, 1BGQ, 1BH, 1BIT, 1BSD, 
1CGU, 1CI, 1CKP, 1CMB, 1CMP, 1CV, 


COOP C ESO OHH OOO s OMG TH HEE ES ere SOE OTOEES OH SOSereees seesdeeeesarete® 
. 


Lists submilted for publication in this 
section should be as short as possible. 
: They should contain only calls heard 
: - within the previous fortnight and be- 
: lieved to be of reasonably distant origin. 
: Compliance with these conditions will 
: considerably enhance the value of the 
section from all points of view. 


Me em O POCO OOH HEE He ESE EHH REED TODOS ed eeH OOS SOCEBDOES** "See esEessssseeesaceenrs 


ÓI 


GRID f LEAK 


AND 
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CLOSED CIACUIT COIL 


Fig. 4.—The wiring diagram. 


2TP, 2WL, 2WR, 3AD, 3ADJ, 3ADQ, 
3ANJ, 3AJ, 3BM, 3CHG, 3KJ, 3LG, 
388, 3UDR, 3Y0, 4CZ, 4DU, 4EB, 4EK, 
4E0, 4FT, 4EW, 4SB, 4TE, 4TV, 4XL, 
5HJ, 6AFH, 6AWP, 6AWT, 6BKU, 
—6CHL, 6HP, 7AFO, 8AV, 8AVL, 8CU, 
8DA, 3ES, 8NB, 8UIM, 8UJ, 8UP, 8VT. 
9AD,-9BHT, 9DM, 9DN, 9EP, NKP. 
SJ, WGH, WJS. Canadian:—1NN, 
INU. 2AU, 2CG, ŠIN. 
(0-v-1.) Capt. F. C. McMurray 
and R. E. Lawrence Beene 
(2M). 


Eltham, London, $.E. (Jan. 18th, 0.00 


to 6.0 a.m.) 


American :—4BQ, 1KC, 3CHQ, 1CJN, 
3CW, 174, 4EQ, 1AA, 4EQ, 1AA, 4D0, 
IPL, 2NB, TAR, IARY, 4XE, 2GK, 
1ER, 1BSG, 1CRU, 3AI, 3ADQ, 1CAK, 
1SF, 1BP, 1AUC, 1DQ, 1BGQ, IRD. 
French —8GVR, 8WZ, 8FK, 8GO, 8EV, 
8AB, BEN. Dutch:—ORE, OGC. Bel- 
qian :-—-4AS. Italian :—3MB. Danish: 
7EC. British:—5KM, 2AUC. 

(0-v-1.) H. W. EVERITT. 
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Matters Irigh. 


Broadcasting in Ireland does not seem 
to be altogether on a happy basis. 

The B.B.C. have their station going at 
Belfast, and programmes are giving great 
satisfaction, with the exception of the 
‘Sunday transmissions, which ìn the 
opinion of listeners are not lively enough. 

oo0g°o 
Irish Transmissions on Sunday 

The B.B.C. not umaturally wish to 
travel very slowly in the matter of 
Sunday performances in Ireland, but 
they have received sufficient indication 
that the North of Ireland is at least as 
progressive as Scotland, and that they 
don’t want to be made “ step-bairns.’’ 
The result will probably be that the 
amount of broadcasting on Sundays will 


be increased. 
9c00 


The Free State Position. 


The broadcasting position in the South 
of Ireland has been anything but happy. 

The Free State Government have been 
tinkering with the question for at least 
two years, and the only broadcasting that 
the South of Ireland listens to is from 
the B.B.C. Station. 


occo 


Argument for Private Enterprise. 


There may be many reasons for the 
delay, but the South of Ireland people 
ought to have been more energetic in 
getting a station: going, because they 
have provided an argument to those who 
feel that the State cannot manage things 
as well as private enterprise, or as well 
as the happy connection of State and 
private enterprise which is the basis of 
the B.B.C. 


o0o00 


Religious Ideas in Broadcasting. 


A Christian periodical of the highest 
standing makes the somewhat uninformed 
proposal that facilities be provided for 
certain bodies to broadcast nrogramires 


ars 


` wx 
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roverned by specifically Christian 
motives This is because the religion 
broadcast from the B.B.C. is not quite 
as. advanced in certain directions as the 
paper and its readers stand for. e 

Does it never occur to these excellent 
people that the present undenominational 
service of the B.B.C. is as nearly ideal 
is it is possible to be? 


Welle 
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Programmes for Every Sect ? 


If this particular paper, and those who 
think like it were able to have broadcast 
programmes in accordance with their own 
ideas, then every sect in creation would 
justly have the right to have the same 
facilities, and the wilder and more ex- 
treme the sect, and the more remote from 
couventionality . and 
keener they would be on their broadcast- 
ing facilities. 

0000 


Edinburgh and Glasgow Again. 


An enterprising dealer in wireless ap- 

aratus in Edinburgh has been having a 
ittle plebiscite on his own as to whet 
particular programme Edinburgh desires. 
His figures were: London 477, Glasgow 
46, no change 49. 

While, of course, the figures given are 
somewhat small to form an accurate esti- 
mate of wireless opinion in Edinburgh, 
the probability is that they are represen- 
tative and fairly accurate. 

cooo 


London at Any Cost. 


It is one of the most astonishing things 
imaginable how Edinburgh people refuse 
to have anything from Glasgow, no 
matter how good it may be, and it is no 
exaggeration to say that there are a vast 
nuniber of otherwise intelligent people in 
Edinburgh who would rather have a band 
of street musicians from London than a 
Scottish orchestra from Glasgow. 

One would have thought that just as 
wireless knows no country, it would know 
no town, and that it would not 
matter in the slightest to a listener 
where the concert caine from, provided 
that it was a good one. 

There is something extraordinarily 
parochial and provincial about the sug- 


gestion that the ether waves must come. 


in a specific direction. 
ooo 


B.B.C. and the Theatres. 


The second mecting of the representa- 
tives of the Entertainment Industries was 
even more harmonious than the first, and 
one or two of the theatrical people who 


NEWS FROM THE STATIONS. 


orthodoxy, the 


FEBRUARY 18th, 1925. 


had been implacable in their hostility to 
broadcasting in any way or form seem 
to have come round to the opinion that 
perhaps after all they had better make 
friends with the ‘‘ manna of unrighteous- 
ness "’ whiie there was yet time, 


W VY 


Signs of Harmony. 

The points upon whieh there was agree- 
ment included :— 

The theatrical] managers as a whole to 
be dealt with rather than individual 
members. 

The theatrical people to say which 
plays should be broadcast. 

On every occasion on which a play is 
broadcast there should be certain blank 
areas or stations to which it would not 
go, so that the rights of touring com- 
panies would be preserved, and there was 
actually a measure of agreement on the 
question of finance. 

cooo 


How Things Stand. 


Certain proposals of the B.B.C. in this 
respect were referred back for further 
consideration of the various interests 
represented. 

On the whole the outlook ís extremely 
friendly. Of course the B.B.C. are in a 
strung position, and as was indicated last 
week in these Notes, they can really get 
all the shows they want without limita- 
tions of any kind. 

ooo0o0o 


A Problem of Policy. 


The question has often been asked of 
late as to the rules governing interference 
by the Government in connection with 
B.B.C. Talks. 

It is well known that a certain dis- 
tinguished economist was deeply chagrined 
recently because his Talk on Reparations 
was turned down by the B.B.C. This 
gentleman, however, managed to secure a 
yood deal of publicity for his views in 
certain periodicals at home and abroad, 
so that the nations of the earth were not 


ignorant as to how he would settle things. 


o000 


Treading Warily. 

The B.B.C. are precluded in their 
licence from broadcasting political or 
acutely controversial matter, and this 
Talk was arranged by a body which 
professes to be, and usually is, utterly 
divorced from party politics, but the 
Talk contained a very one-sided view of 
Reparations, and as it fell due to be 


delivered at the same time as the British 
e 


\ 


T 


FEBRUARY 18th, 1925. 


aud French representatives were dis- 
cussing the problem of reparations, it 
had to be withdrawn. 

ben it is considered that Chelmsford 
is practically a Continental station, it 
will be seen that it would have been 
highly inadvisable for the B.B.C. to 
permit this Talk to go on. 

ocoo0°0 

Barring Controversial Talks. 

As a matter of fact, however, they did 
not take the responsibility of turning 
down the Talk. They submitted it to 
the Post Office. who in turn submitted it 
to the Foreign Office, and it was the 
Foreign Office that very rightly turned 
the Talk down. 

The B.B.C. would recede from popular 
favour if it departed from its excellent 
rule of complete freedom from political 
and acutely controversial topics and from 
ex-parte statements pf any kind. 

ooco : 


A Bedraggled Studio. 


The B.B.C. are making constant’ ex- 
periments in acoustics just now, and the 
beantiful studio at 2LO which was the 
joy and delight of the xsthetic members 


of the staff now occasionally presents a | : 


very bedraggled appearanċe with half the 
curtains down and half of them up. 

Tt is rather remarkable how the experts 
have changed their opinions with regard 
to draperies and acoustics. 

oooga 


The Happy Mean. 


The first studio at 2, Savoy Hill is ; 


still in existence, and it has five hang- 
ings of drapery, so much so in fact, that 
there is not the vestige of an echo. Then 
the mew large studio was erecte], which 
had only one hanging of drapery, and 
that was not very heavy. 

Experiments have also been tried in 
rooms with bare walls, but there is too 
much resonance there, so that the happy 
mean seems to be half-draped studios. 


Wireless 
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FUTURE FEATURES. 

Sunday, February 22nd. ee 
London and $XX (3 p.m.) ...... Oratorio: ‘The Creation.” (Haydn.) 


Conducted by Percy Fitt. S.B. to other 
stations. ; 

Chamber Music Programme. 

Band of 2nd Batt. the 
Sutherland Highlanders. 


Casano's Octet. 


Birmingham (3 p.m.) ............... | 


Bournemouth (3 p.m.) ............ Argyle and 


London and 5XX (9 p.m.) ...... 


Cardiff (9 p.m.) ............. ae  Haudel Programme. 
Monday, February 23rd. ; 
London and 5XX aane Barnado’s Musical Boys. 
Belfast xe .Ge 2. Ce aasre A Handel prograinme.—The composer’s 
birthday, "| 


Tuesday, February 24th. 


All stations except 5XX_ ......... Programme of Old English music. 


DAA. se essncevinas EPEAT E Popular Orchestral Programme. 
Wednesday, February 25th. ae 
Birmingham _...... EES Coleridge-Taylor Programme, relayed from 


the Town Hall, Walsall. 


Manchester ...,..............068 haben - Symphony Concert, conducted by Percy 
Pitt. 
Glasgow occ ceeeceee eee Popular Night, Pianoforte and Violin 


Recital. 'S.B. to other stations. 


Thursday, February 26th. 


London ............. .... Pee Light All-British Concert. S.B. to other 
stations. 
Manchester’ ..................... piace A Light Programme. 
Friday, February 27th, 
Birmingham .................. wees First English Production of Boris Godunuv, : 
Cardif v2.64 2a iy PT EE Popular Programme. 3 
Aberdeen o... 0... ccccceceeeeevees Music and Drama: 


Saturday, February 28th. 
London 44.4. eeen wen eeieniiee ee 
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Shoukt We Have Announcers’ Names? 
The B.B.C. are being overwhelmed 
with requests that once again they 
publish the announcers’ names, and they 
are at a loss to know why people should 
want to know them. Perhaps the real 
explanation is to be found in the fact 


is IT GOOD FOR THE SET ? Our American cousins rarely do things by halves, as 


this photograph testifies. The pa is 


king up a broadcast programme at an 


American winter resort. 


Cities.” 


“A Tale of Two 


Sixth Query Programme ; 
Grand Opera : ‘“Samson and Delilah.” : 


Se Pera 
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that a good many people have little bets 
as to the identity of the announcers on 
a particular night, and the cancelling of 
their names has precluded this agreeable 
form of indoor sport. 

0000 
Sir William. Bragg’s Rare Faculty. 

One of the most interesting things done 
by the B.B.C. of late has been the series 
of Talks by Sir William Bragg. He 
seems to possess, as no other modern 
lecturer does, the faculty of making 
abstruse science simple, and a difficult 
subject plain. 

There is so much of the other thing 
in evidence, namely, people who have an 
easy subject to handle, and who work it 
up into something very impressive, that 
is abstruse and difficult. We hope it 
may be possible to secure Sir William 
Bragg’s services for further talks in the 
near future. 

0000 
Authors Before the Microphone. 

It was quite interesting being at 2LO 
when Jerome K. Jerome was reading 
extracts from his works the other day. 
Mr. Jerome undoubtedly is more effec- 
tive in his own metier than in speech 
making. He read his works with some 
zest. but seemed to suffer from a cough 
which affected his utterance considerably. 

Unlike W. W. Jacobs, his face does 
not remain absolutely immobile when he 
is speaking, but he enters intô the spirit 
of his works with great interest. 
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CHARGING ACCUMULATORS AT HOME. | 


_. Methods Making Use of the 
Supply Mains. | 


et MO ree e oer eooesroeoeeareonre Oem eae eee PHOS ESET SFOS ERE STREP HEEL OT ERS yO HHRT OO SH estarOetesoersesensers 


Accumulator charging is often inconvenient and expen- 

sive. The difficulty of maintaining the filament current 

supply can be solved where a public electricity service is 

available, and tke various methods of accumulator 
charging are here described. 


e 
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By F. H. HAYNES. 


HE problém of accumulator charging is wun- 
| doubtedly a bugbear to the majority of users of 
. multi-valve receiving sets, because it is onc usually 
involving inconvenience and expense. The number of 
valves to be used in a receiving set is, as a rule, viewed 
with the object of providing the necessary strength of 
signal, and almost regardless of maintaining the filament 
current supply. The introduction of dull emitter valves 
has gone a long way to relieve the difficulties of accumu- 
lator charging, but with sets operating loud-speakers and 
fitted with three or more valves the process of maintaining 
filament current must be carefully considered. 

It may be said at the onset that, unless clectric supply 
is available, there is no alternative but to carry the heavy 
- batteries to and fro from the local charging. station or to 
make use of a charging and delivery service. 

To install a small gas or petrol engine for the purpose 
of driving a dynamo is out of the question in the environ- 
ments of a dwelling-house. Such a generating plant is 
expensive to install. difficult to silence, and requires 
constant attention while running. 


Charging from Direct Current Supply. 


Fortunate is the man with a supply of direct current. 
The most econo- 
mical method of 
charging a small 
six-volt battery 


The vibrator type of rectifier for battery charging from alternating current 


supply.. An economical method and when running r 
The portable voltmeter shown is an indispensable 
the condition of the battery during charge. 
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uires very little attention. 
nstrument for indicating 


An easily constructed charging board, for use with a direct current 

supply, shown connected up to the main lighting switch. For 

charging small batteries the method is practically costless. The 

accumulator leads are connected to the lower contacts of the double 

pole switch. With this switch ory tne apse position the battery is 
out circuit. 


fron D.C. supply is to interpose it in: the mains 
so that the current consumed on the house circuits is all 
passed via the battery. The battery, of course, must 
not be joined in circuit on a supply used for heating and 
cooking purposes, or where the current exceeds more than 
a few amperes. In ordinary circumstances the current 
passed on a house-lighting circuit at any time rarely 
amperes. Power circuits are invariably sepa- 
rately wired, and it is usually possible to break in on a 
supply passing a moderate current. The maximum charg- 
ing rate should not exceed that specified 
by the makers in their instructions, which 
is usually a figure representing one-tenth 
of the actual ampere-hour capacity of the. 
battery. It is quite worth while to make 
up a simple charging board consisting of 
a cheap pattern ammeter, a double pole 
two-position switch, and a fuse, as shown 
in the accompanying illustration The 
fuse shown consists of a pair of terminals 
mounted on a pieve of scrap ebonite, 
though a porcelain fuse with base can, ot 
course, be purchased quite cheaply. One 
enl of the fuse is wired to the ammeter, 
the cther side of which is ‘taken to one of 
the centre contacts of the switch. The re- 
maining centre contact and the fuse are 
fitted up with shert flexible leads for con- 
nection to one or other of the two main 
fuses (consumer’s fuses). | 
One of the mains on a direct current 
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Charging Accumulators at Home.— 
supply system is earthed at the power station, and it is to 
the earthed main that this charging. apparatus is fitted. 
By sa doing the chance of receiving shocks while 
handling metal parts is practically eliminated, whilst the 
battery is almost at earth potential | 

It.is no use determining the polarity of the mains to 
fnd out which is the earthed side of the supply, for 


e ; r 


In tbe experimenter's workshop a smali motor running off the 

mains is available. Here a} h.p. A.C. motor is coupled 

up to a small amo of a type obtainable from dealers in ex- 
Government electrical apparatus. 


on the three-wire D.C. system the positive may be earthed 
in one house, while on the other side of the street it may 
be the negative. The quickest test is to place one finger 
on the conduit tubing, and briefly touch each of the fuses 
in turn with the other hand. A violent shock will be 
received from the fuse, which is above earth potential, 
though a slight shock may be felt from the other. As an 
alternative, a lamp should be fitted in a holder joined to 
a few feet of flex. One of the leads must make good 
connection on a bright part of the conduit tubing, and 
the other should be touched, in turn, on to each of the 
two main fuses. On one of the fuses the lamp will light 
to its full brilliancy, and it is to the other fuse that the 
charging board must be connected. - 

To connect the charging board in circuit thè fuse wire 
is removed and the two leads from the board joined up 
to the fuse wire terminals. The removed piece of fuse 
wire should be inserted in the fuse on the board. Now, 
with the switch in the top position the ammeter, which 
should have a full scale reading of about 6 amperes, will 
show the current passed on the house supply when any 
of the lights or other apparatus is switched on. 

The double-pole switch should next be thrown over to 
the bottom position to test for polarity, and before doing 
so, one must make sure that one of the lighting switches 
is on, though, of course, the lamps will not light up as 
the circuit is broken: ‘The two leads coming from the 
double-pole switch are then immersed to about an inch 
in a tumbler of water, and spaced about half an inch 
apart. The tumbler should be quite dry on the outside, 
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and must not stand on a metal surface (such as the 
gas meter); neither is it advisable to hold it in a moist 
hand. Bubbles of gas will be seen to be evolved from 
both of the wires, though much more freely from one 
than the other. A few drops of vinegar or a tittle lemon- 
juice added to the water will greatly increase the libera- 
tion of gas from the wires. ‘The’lead around which a 
brisk effervescence takes place is the negative, and must 
be joined to the negative terminal of the battery for 
charging. With the switch in the up position the other 
lead may be joined to the positive of the battery, while 
by throwing over again to the lower position the battery 
wili be on charge when current is passed on the house 
circuits, the ammeter indicating the charging rate. 
Under no circumstances must the battery stand on a 
metal or conducting surface while in circuit, for should 
frothing oceur there is a chance of it being ruined by 
connection to earth. A good battery, however, does not 
froth. See, always, that the acid is higher than the tops 
of the plates, and fill up only with distilled water. When 
fully charged and not on circuit, each cell should give a 
voltage of almost 2.5, whilst the positive plates should be 
of a dark chocolate colour and the negatives a pale slate. 


Charging from Alternating Current Mains. 


There are many ways of utilising an alternating current 
supply for accumulator charging. Each method makes 
use of special apparatus which, when supplied, carries 


-instructions explaining in detail the manner of use. It 


is therefore only necessary to mention the various methods, 
and a selection is usually based entirely on the question 


of cost. 
The vibrator rectifier is probably, the 
i most generally used. It is moderate 
x 


in cost and economical to run, almost 
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An electrotytic rectifier for use on A.C. suppty. 
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Charging Accumulators at Home. 
silent in operation, and is usually designed to give 
an output suitable for charging high tension accumulators 
as well as 2 or 6 volt filament batteries. The contacts 
should be of liberal size ‘and the vibrating arm light. 
Silver to carbon contacts work well, and with the charger 
properly adjusted so that the ‘circuit is broken when the 
battery potential equals the transformer output potential 
will run with less sparking than an electric bell. A 
rectifier of this type should be installed in a position 
where it will not be subjected to vibration, for vibration 
of a frequency nearly equal to that to which the reed is 
designed to respond will throw it out of step and cause 
sparking. 

There is little, doubt that the Tungar rectifier is the 
best device available for charging small batteries. It 
makes use of the thermionic emission from a large fila- 
mented valve, and consequently, as a rectifier of alter- 
nating current, is perfect. It is, of course, entirely silent 
in operation, though somewhat expensive in original 
cost, and the large valves require periodically renewing. 


BASKET COILS OF 


HE inductance of a basket coil depends on the number 

of turns, the diameter of the coil and its~depth 

(or length). Hence if we can put more turns on the former 
by winding them in a different manner,. we increase the 
inductance of the coil without increasing its diameter. 
Actually, if twice the number of turns are put on, the 
inductance of the coil is approximately four times as 


Fig. 1.—A basket coil with a pitch of 4 


great. Hence with a given variable condenser we shall 
he able to tune to a wavelength of y 4 times that when 
an ordinary basket coil of the same size is employed 

The coil of Fig. 1 has twice as many turns as the 
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Electrolytic rectifiers will deliver a pulsating current | 
suitable for accumulator charging. It is difficult to de- 
sign a charger of this type suitable for home use, though 
several good attempts are to be found on the market, and 
in which some process of cooling is applied to the 
electrolite. : 

Rectifiers having revolving armatures driven by a 
synchronous motor are also in favour. Such an instru- 
ment must be silent in operation, and both the motor and 
its rectifying commutator should be specially designed to 
avoid accident to the battery on charge. Certain types 
do, however, run without producing the hum of revolving 
machinery and sparklesslv produce a commutated pulsa- 
ting output. 

For the experimenter, mention might be made of the 
motor generator as a means of charging from A.C. supply. 
At the present time small dynamos of high-class manu- 
facture can be procured from dealers in ex-Government 
stores, whilst there may be available a motor of 


. moderate size which is normally employed for running 


the equipment of the experimental workshop. 


` 
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HIGH INDUCTANCE. 


ordinary type of basket coil (wound with a pitch of 2). 
To wind such a coil we proceed as indicated in Fig. 2, 
which shows the first four turns. It will be noticed 
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START 1 TURN 


3 TURNS 
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Fig. 2.—Method of winding the basket coil. 


that the wire is passed through alternate slots. This is 
clearly shown by the drawing of the first turn in Fig. 2. 

When the second turn has been wound we have one 
wire in each slot, but there is not a wire on the front 
and back of every projecting piece. We have to wind 
four turns before there are two wires in each slot. Then 
each projecting piece has two wires passing along the 
front and the back. This style of winding is usually 
adopted when a coil having a relatively large inductance 
for a given size is required. 

This coil has a pitch of four; therefore, the number of 
turns may be found by counting the number of layers and 
multiplying by two. W.J. 


"plate voltage, 15 to 50. 
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Four British Valves. 
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r | SHE four valves described below are representative 


of British manufacture at the present time, and, 


although they have been dealt with individually in | 


earlier issues of this journal, the present tests have heen 
carried out on valves of recent purchase. 

We have selected these four valves for this article, 
first, on account of their similarity, and, secondly, 
because in one respect they differ very materially one 
from the other. Their similarity lies m the fact that 
either, suitably adjusted, will give excellent results when 
operating as a H.F. amplifier, detector, or L.F. 
amplifier: . 

The. most striking difference between them is that of 
the current and voltage required for filament heating. In 
one case, for example, the voltage is as low as one volt, 
whereas in another the minute current of 60 milliamperes 
is all that is required. 

Now, although valves are designed to have certain 
characteristics, it should be remembered 
that tt is commercially impossible to 
construct them with such a degree of 
uniformity that their characteristics will 
be exactly similar in all respects, and 
if a number of valves of the same type 
are tester! their curves will be found to 
vary shghtly one from the other. For 
this reason then the data «which we 
have given in these notes is to be con- 
sidered as typical of the type under 
consideration, and, owing to different 
valves being used, the present figures 
may differ to some extent. from those 
previously given. 


The Wecovalve. 


This useful htthe valve is rated by 
the makers as follows :—Filament volts, 
8 to 1.1; filament current, .25 ampere ; 
Wecovalve. 

This valve is so well known that a 
description of its appearance is 
where economy of space is 
valve has a distinct 


Weco- 
other 


essential the 
advantage over all 


unnecessary, but 


types. The results of our tests are given in the 
following table :— 
WECOVALVE. T 


(Mullard Radie Vaive Ce., Ltd.) 


Filament Volts 0.08. Filament Amps. .25. 


. Bmission (total) 5.6 milliamperes. Filament Efficicncy 22.7 nulliamyp res per watt. 


— 


See e 


_ Plate Plate Ampli- 

Plate Current Grid Current rs Plate’ 

Volts. at zero grid Bias. in mill- Fac pikes pedance. 
Volts. amperes. actor. 
eine ae pe 

20 0.38 Zero 0.38 6.2 25,600 

30 0.78 —] v. 6.2 26,000 

40 1.3 —2 0.68 6.2 24,000 

50 1.9 —2 0.96 6.25 22,500 

60 2.55 —3 1.28 6.25 20,000 


* Plate current when grid is biascd to the value shown in Columa III. 


In actual operation we found. about -20 volts H.T. a 


suitable value when the“valve is used as’ a detector or 


H.F. amplifier. For L.F. work this 
‘may be increased to, say, 6o`volts, at 
which value the ‘grid should be biased 
to the extent of at least — 3 volts. The 
figures ` in: the above table give ‘the 
minimum bias to apply to the grid for 
the corresponding. plate voltage `ih 
Column 1. ‘The magnification factor 
maintains. a steady value of about six 
and a quarter throughout the range 
tested, the plate impedance decreasing, 
as is usual, with an increase of plate 
potential’ If anything, the Wecovalve 
would seem to give of its best whefi used 
on the lew frequency side. 


e 


The A.R. -06. g 


7 


This is a valve of the 60 milliampere 
class, and its consumption is, therefore, 
within the range of dry batteries. 
Actually, we favour the use of an 
accumulator wherever possible, but 


to those whom the difficulties of battery charging 
are so great, a ‘‘ 60 milliampere `’ valve offers the best 
solution. 
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All About Vaives.— 
The table gives the results of our tests on a sample 
valve of. this ype: 
A.R. ‘06. 
(Edison & Swan Electric Co., Ltd.) 


Tilament Volts 3.0. Filament Amps. .062. 
mission (total) 7.0 milliamperes. Filament Efticiency 37.1 pol amperes per watt. 


Plate Current Grid Current Anp li- Plate 
Volts, | at zero grid Bias. in milli- Fat tor, | Impedance. 
olts. amperes.® AEPS 
20 0.16 Zero 0.1% 10.25 63,000 
40 0.44 —1 0.3 10.55 62,500 
60 0.95 ~—1l.o 0.54 13.0 56,000 
80 1.4 -2 0.8 11.8 46,000 
100 1.96 —3 0.98 11.8 40,000 


a -u O 


be Plate current when grid is biased to the value shown in Columu IIL 


The magnification factor and impedance of the A.R. .06 
are somewhat higher than ‘is usual in general-purpose 
valves, and for this reason our practical circuit test showed 
the valve to give its best per- 
formance as a detector. or 
H.F. amplifier ; 40 to 45 volts 
H.T. will be found suitable. 
When used in the first stage 
of a L.F. amplifier the plate 
potential should be increased 
to 80 or so, biasing the grid 
in accordance with the figures 
given in the table. This type 
we found to be particularly 
good as a H.F. amplifier. 


The B.4. 


Designed originally as a 
power amplifier, the B.4 is 
rapidly becoming consider- 
ably used for general work. 
It is rated at 5-6 volts .25 
ampere on the filament, plate 
potential 40 to r20. As in 
similar valves of this type a 
flattened grid and anode as 
well as a V-shaped filament are employed with the object 
of keeping the plate impedance low. 

The tested sample gave the following results :— 


The B.T.H. B4. 


B.4. 
(B.T.H. Co., Ltd.) 


Filament Volts 6.0. Filament amps. .24. 
Emission (total) 47 milliamperes. Filament eficicncy 32.5 milliamperes per watt 


Plate Plate Ampli 
Plate corrent i Grid TE £ eaten i Plate 
olts. at zero gri ias. ig milli- ROTA mpedanre, 
Volts. k amperes.® Factor z 
40 14 Lero 14 | 62 | 2x 
60 $.1 3 1.4 6.25 12,200 
80 6.4 —4 2.4 6.3 10,000 
100 7.8 —5 3.5 6.4 7,800 
120 10.7 ~6 5.2 6.4 7,700 


* Plate current when grid is biased to the value shown in Column III. 


The total emission obtained is, as shown above, of a 
very high order, reaching no less than 47 milliamperes at 
6 volts. If this valve is used for ordinary work, it is, 
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therefore, possible to dull the filament quite appreciably. 
Using the valve as a high-frequency amplifier and detector 
and with a plate potential of 45 to 50 volts, we found we 


- could reduce the filament potential 48 just below 5 with- 


out losing signal strength. The advantage of modern 
design is reflected by the figures of Column 6, which shows 
the valve to have a very low impedance. 

Due to this fact, the valve oscillates with much less 
reaction than’ is usually required, and the set should, 
therefore, be handled carefully until the operator is accus- 
tomed to the new ‘‘ feel.” E 

It is, of course, on L.F. work that valves of this class 
excel, and, used with, say, 100 volts H.T., and at least 
—5 grid bias* (in actual practice up to about —5 may 
be used with this H.T.), good distortionless amplification 
will be provided. In our own particular test we used roo 
volts H.T. and —6 grid bias, the results being all that 
could be desired. The more we handle valves of this 
class the better we like them. 


' The D.E.R. 


This is one of the oldest; if not the first, British Dull. 
Emitter to be marketed. Rated at 1.8 to 2 volts, it will 
work direct from a 2-volt accumulator, and normally con- 
sumes about .35 ampere, plate voltage rating 30 to 8o. 
‘Tests on a valve of recent manufacture have been lately 
conducted, our results being given in the table below. 


~ 


D.E.R. 
(The M.Q. Valve Co., Ltd.) 


Filament Volts 2.0. 
Emission (total) 26 milliamperes. 


Filament Amps. .395. 
Filament Efficiency 33 milliamperes per watt, 


Plate Current Grid Current Poel li- Plate 
Volts at zero grid Bias. in milli- Fac t = Impedance. 
Volts amperes, ® Sots 
40 0.56 Zero 0.58 9.8 36,000 
60 1.2 —1.5 0.72 9.8 32,500 
80 1.95 —2 1.24 10.0 20,500 
100 2.7 —3 1.5 10.0 29,00U 


ee 


* Plate current when grid is biased to the value shown in Column 111. 


This type seemed quite at home in any part of the 
set, and gave excellent results in all parts of our standard 
circuit. “When being used as a detector care should be 
taken to connect the grid’ return lead to the + terminal 
of the filament battery. While critical adjustment 
of the plate voltage is unnecessary, about 4o volts 
will be found a suitable value for H.F. and detector 
work. For L.F. amplification increase the H.T. to 60 
volts or more, adjusting the grid bias as indicated by the 
minimum values given above. A valve which will give 
good service coupled with reliability is our opinion. of 
this types 

The foregoing valves, taken from the manv now offered 
for sale, are good examples of their particular class. 
Well up to the exacting British standard, they are such 
that their manufacturers may indeed be proud of their’ 
products. 


oe eC ee ~~ i + a ee yt es ee ee St ee 


* The value of grid bias in the table is the minimum which 
should be used for the corresponding plate voltage. 
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The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressed to the Editor, the ‘“‘ Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and ac dre3a. 


RECORD LOW POWER TRANSMISSION? 


Sir,—What must be a record for low power transmission is 
revealed. in the reception of a QSL card from U4CH at Miami, 
Florida. His input is stated as 5 watts, radiation being figure 
0.2 amps! Signals were received here on November 28th last 
at a strength of R3 on a O-v-l Reinartz without earth. 4CH was 
heard working with two American stations, and the reception 
‘s now confirmed. Miami is about 4,500 miles from here. 

Glasgow. J. GORDON RITCHIE. 


TRE OSCILLATION NUISANCE. 


Sir,—I have read with the keenest interest your editorial 
appearing in the January 21st issue of Zhe Wireless World and 
Radin Review. While agreeing that the oscillation. nuisance 
should be put down, I feel that it would be distinctly unfair 
lo the man, whether experimenter or only broadcast listener, 
who understands the principles of radio, and who uses his set 
it a reasonable and proper manncr, to forbid the use of re- 
action, so depriving Im of the benefits obtained from its 
correct employment. 

I realise that the question is one of great difficulty, but if 
the offenders can be located, would it not be possible to impose 
fines or suspend their licences, as is done in the case of 
motorists who do not recognise the rule of the road? 

R. COLLINGS. 

Camberwell, 

[Now that the Post Office is unable to deal with the oscilla- 


tion nuisance, it is ss lage that the police might take the - 


matter up. Motoring has made the policeman’s lot often a 
very difficult one, yet he would have our deepest sympathy if 
called upon to produce evidence of excessive interference by 
oscillation. Surely nearly every listener is an offender !—Eb. ] 


ee ama 


_ ™r,—T was very pleased to read your leading article regard- 
iag the above. It is high time something was done to remove 
this annoyance during broadcasting hours. But surely one 
tan expect nothing else, especially when one well-known, large 
company manufactures sets, say with detector and one or 
two L.F. valves, having reaction in its simplest form, direct 
oo aerial, which are supplied to the merest novices, who 
cannot help and are not to blame for their interference. I 
lave come in touch with several of these sets, supplied only in 
the last few weeks. Surely manufacturers should not be allowed 
to send out such apparatus. Why, even a schoolboy, with the 
aid of his weekly paper, can make a much better set than 
tuese, and certainly will cause little or no interference. But 
cf course things are changing—what with the P.M.G. testing 
sts and now doing away with the tests—and even our Editor, 
f find, recently contributed an article giving instructions for 
making one of these 2-valve guilty sets. Probably in the near 
lutore we shall have this trouble remedied. y 


h Sir, --Those who knowingly cause interference should be 
ung. drawn, and quartered. But those who spoil the pleasure 


of others by allowing their sets to oscillate and energise an 


aerial circuit are usually blissfully unconscious of their own 


iniquity. 
It would be especially hard on single valve users to depiive 
them of the inestimable boon of reaction. ; 
The simplest and most humane remedy would seem to be in 
so designing sets that as soon as self-oscillation does occur a 
most unbearable howl is heard in the telephones or loud-speaker 
of the offending set. : 
This is not a complicated matter. Most single valve reflex 
sets, for instance, obligingly (though not designedly) do this. 
There are other ways of getting the effect, sothat by the use of 
““squegger,’’ or grid-blocking dodges, à la Flewelling, a suit- 
able vile screech will afflict the ear-drums of the offender as 
soon as he pushes reaction far enough to make his set 
oscillate. ‘ GUY C. BEDDINGTON® (5KA). 
Villa Yolanda, Ospedaletti, Italy. 
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Sir,—To my mind there is only one way of reducing the 
oscillation nuisance, and that is by removing the inducement 
to oscillate. I strongly urge fewer provincial programmes, and | 
more relay stations. The former would be less inducement for 
the ignorant listener in Aberdeen or Manchester to get New- 
castle or Bournemouth on a single valve, and vice versa; and 
the latter would mean more crystals and fewer valves to 
oscillate. 

On. grounds of economy, too, this seems such a good policy 
that it is surprising the B.B.C. have not considered it before. 
Two good programmes instead of twenty indifferent ones—say, 
one from the high-power station and the other relayed to all 
the rest—would cost far less, while they could be improved in 
quality in every way. Some of the provincial items are often 
very mediocre; in fact, one usually searches The Radio Timee 
for what is worth listening to during the week, rather than 
for the nightly entertainment. z 

As for more relay stations, surely every big town should be 
supplied? This would be another sound economic proposition, 
as the resulting five thousand or more licences in each area~ 
would pay the B.B.C. well, and only introduce more non- 
interfering crystal listeners. 

This seems to be a positive remedy, whereas legislation 
against the use of reaction is not only negative, but almost 
impossible to enforce, even if passed : l 

Remove the inducement to *“howl’’`and the squealing may 
be less. M. PROCTER-GREGG. - 


Blackburn. 
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DON'TS FOR TRANSMITTERS. 


Sir, —Do you think that the following ‘ Don'ts” would be 
of interest to your transmitting readers? They are based ou 
observations made while receiving during the past two months. 

1. Don’t on any account. unless with special permission, 
give CQ calls; never mind who else you hear doing it. 

2. Don’t work above 250 metres when any of the B.B.C. 
stations are working. When on 440 metres, keep to it. 

3. Don’t say “ Hello, everyone,” ete. Leave that to the — 
B.B.C. 
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4. Don't, while transmitting, refer to any piece of apparatus 
with which you are dissatisfied, unless it is home-made. 


5. Don’t, if you have only an artificial aerial, transmit with. 


the object of seeing your call sign in the ‘‘ Calls Heard ” 
section of the Wireless World. Not only amateurs read this 
‘journal. 

6. Don’t fail to use parliamentary language at all times. 

7. Don’t forget that you may be heard by hundreds, so do 
not lower the prestige of amateur tNansmitters. 

Don’t send out jazz tunes on Sunday. If you must grind 

out™music, play something decent. 

January 20th, 1925. A TRANSMITTER SINCE 1912. 


EAST AFRICAN WIRELESS ACHIEVEMENT. 


Sir,—You will be interested to learn that lately I have’ been 
successful in receiving messages from the United States of 
America. I am now in a position to listen in regularly to three 
or four American stations. My set was built by me locally 
and I am only using four valves. 

You will remember J was the first person to succeed in this 
colony in the reception of long distance messages. At my first 
attempt I was able to listen in to Mozambique, and now I am 
able to receive messages from across the Atlantic—spanning a 
distance of several thousand miles. ABDUL RASHID. 

P.O. Box 207, 

Nairobi, Kenya Colony, 
December 29, 1924. 


REPORTS, PLEASE. 7 

Sivr,—I am a constant reader of your splendid paper from 
the first copy and look forward to Friday, when we get it over 
here, like a Bank Holiday! I am one of the very first amateurs 
on the island to do experimental work. 

I should like to ask my fellow readers if they would send 
me reports of any of my transmissions which they may hear. 
My call sign is G 6PU. 

Wishing you all the success you deserve. 

c/o Barns Garage, E. J. W. AHIER. 

_New Street, 
Jersey, C.I. 


STABLE H.F. AMPLIFICATION 


Sir,—I was very interested in the high-frequency amplifying 
circuit described by Mr. Somerset Murray in your issue of 
February 4th. 

The development of the final circuit from the original 
ariangement illustrated in fig. 1 of the article is certainly 
interesting, but I think it has misled Mr. Murray in the inter- 
pretation of the action of the final arrangement. 

& would suggest that a comparison between fig. 5 of the 
article and the circuit diagram of a choke-coupled amplifier 
will provide an alternative and somewhat simpler interpretation 
of the action of Mr. Murray’s circuit. The latter is seen to 
consist essentially of a choke-coupled amplifier with a tuned 
rejector circuit substituted for the grid-leak resistance usually 
employed. This would account for the stability as well as for 
the selectivity of the circuit. It would also account for the 
tendency to self-oscillation when the coupling condenser is very 
small, for under these Conditions an oscillating circuit of com- 
paratively low decrement is the input circuit of a valve having 
a large inductance in the anode circuit. It is well known that 
an inductive load in the anode circuit of a valve may, under 
certain conditions, lead to a negative input circuit resistance. 

This interpretation also indicates that Mr. Murray’s circuit 
will probably be much more effective than the ugnal choke- 
coupled arrangement, since the grid-filament capacity forms 
part of a tuned rejector circuit, which will have the effect of 
considerably reducing the effective shunt capacity across the 
choke in the anode circuit of the preceding valve. : 

If I have given the correct reason for the tendency to self- 
oscillation when the coupling capacity is small, it is probable 
that this tendency could be removed without loss of sensitivity 
by including resistance, not in the actual choke coil itself (the 
resultant impedance of which would probably be lowered 
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thereby), bnt as a scparate element in series with the choke 
coil, f 
The circuit is a very interesting one, and it is to be hoped 
that it will engage the interest of experimenters. 
F. M. COLEBROOK. 
National Physical Laboratory, : 
Teddington, Middlesex. 


KDKA AT 10 A.M. 


Sir,—At a few minutes to ten on January 27th I tuned in 
a strong carrier wave on the condenser setting which gives 
KDKA on his short wavelength, but as it was then of course 
broad ‘daylight with the sun shining I did not think it could 


bə Pittsburgh and altered the tuning. However, I tried again 


at 20.5, and music, which was uncommonly like KDKA, was 
heard at little, if any, below the usual midnight strength of 
that station. I could hardly believe it was KDKA, but a 
minute or so later the voice of the announcer dispelled all 
doubt by saying it was KDKA giving a transmission specially 
for the ‘‘ Melbourne Herald.” 

After another musical item messages of greeting were read 
ty the ‘‘ Melbourne Herald’ and the people of Australia. 
Then followed more music, and at 10.30 strength of recep- 
tion was falling off slightly, and another L.F. valve was 
oe in (up till this time a O-v-1 combination was being 
used). < 

Messages were again read but could not be made out so 
clearly as the first time. 

What struck me as most interesting was the fact that for the 
first half-hour the strength, as I have already mentioned, was 
practically as good. as when darkness covers the whole 
distance. 

As I cannot read Morse 
transmissions, I have not 
built a special set for low 
wavelengths, but use a plug- 
in fixed coupler, of which I 
enclose a photo, in my ordi- 
nary 1-v-2 set; the coil. as 
you will note, is made after 
the style of the low loss 
coils recently described in 
The Wirelese World by Mr. 
F. H. Haynes. 

J. REID. 


Dumfries, N.B. 
core 
A SURPRISING CLAIM. 


Sir,—In the Southern 
Daily Echo of February 2, 
Mr. A. Steel, an ex-assistant 
engineer of the Post Office, 
is reported to have said, 
inter alia, at a dinner in 
Southainpton : 

“ Wireless had made 

enormous strides during 

the Jast vear or two, but 
he did not agree with the 
suggestion that in a few 
years it was going to 
scrap the whole telegraph and telephone system. He thought 
that wireless experts had much for which to thank the 
engineering department of the Post Office. Nearly all the 
different parts that went to make up a receiving set had 
been brought out by the Post Office Engineering Department. 

They had practically invented these parts and brought them 

right from the crude state to the perfect instrument.’’ 

Well, we know the Post Office invented harmonics and cosy 
corners for cables, and that it ‘‘ brought out ” from the “ crude 
state ” that queer fowl the wireless inspector. But some of 
Mr. Steel’s alleged claims are startling, and I am tempted to 
ask him, by your courtesy, to mention one—only one—part of 
a wireless receiving set which was “ practically invented '’ or 
even “brought out” by the Post Office Engincering Depart- 
ment. Can it be that Mr. Steel is thinking of thermionic 
valves or variable condensers? . L. HIND. 


A plug-in fixed coupler used 
by Mr. Reid for short wave 
reception. 
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Readers Desiring to Consult the “ Wireless World” Information Dept. should 
make use of the Coupon to. be found in the Advertisement Pages. 


The Care of Accumulators. | 


ANY complaints are made con- 
cerning the expense and trouble 
of accumulators, it being fre- 

quently found that after a new battery 
has been in use for some time it shows a 
great falling-off in its rated ampére-hour 
capacity. The result of this is that more 
frequent visits to the charging station are 
necessary, involving, of course, a much 
larger bill for accumulator char ging over 
a given period than was anticipated. not 
to mention the trouble of transporting 
this bulky article to and from the nearest 
sarage. 

In neariy all cases that are brought to 
our notice the fault lies at the door of 
the users in not following the very ex- 
plicit directions given by all reliable 
accumulator makers. The modern accu- 
mulator manufactured by firms of repute 
is a very reliable article indeed, and the 
chance is very remote that a faulty one 


will pass out of the factory. without . 


being detected in the stringent examina- 
tions usually given by the makers. 
Instructions for bringing new accumu- 
lators into service are usually printed very 
clearly on the side of the instrument. It 
is necessary first to fill the accumulator to 
the top of the plates with electrolyte 
(sulphuric acid) of the specific ravity re- 
commended by the makers, This varies 
somewhat in 
ably lies between 1.200 and 1.250. The 
acid should be tested carefully with a 
hydrumeter before being put into the 
accumulator. It should then be placed on 
a very slow and prolonged eharge ex- 
tending over two or three days at not 
more than half the usual charging rate. 
The electrolyte should then usually 
be emptied out and fresh put in. 
The specific gravity of this second electro- 
lyte is usually of a slightly different 
value from that of the first, and the in- 
structions on this point should be read 
carefully. The battery should then be 
charged again at the normal rate. In 
Many cases the battery is ruined at the 
outset by the fact that users do not 
trouble to throw away the first electrolyte 
as advised, since they think that because 
= battery appears to function perfectly 
this is unnecessary. The result is 
that, before many weeks have passed, the 
battery is damaged, and white patches 
commence to appear over the plates, in- 
dicating the presence of lead sulphate. 
The remedy for removing this is to fill 
the battery with fresh electrolyte and put 


ifferent makes, but invari- ` 


it on share at a very slow rate. If this 
fails to prove effective, there is very little 
that can be done by the ordinary amateur, 
and the accumulator should be despatched 
to the makers for repairs rather than 
placed in the hands of local people. 
After being m use for some time it will 
be noticed that the eiectrolyte does not 
cover the tops of the plates. This is due 
to the evaporation of the H,O component 
of the electrolyte, and distilled water 
should be added. On no account should 
acid be added, unless some has been 
actually spilt. The accumulator should 
have fresh electrolyte every few months. 
The cost of this will bs amply re- 
covered in the greatly extended Mite of 
the instrument. 
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Obtaining Reaction in a Three-valve Sst. 


READER wishes to construct a 
three-valve set containing one H.F. 
stage and the usual magnetic reac- 

tion. He wishes to know if a method 
can be devised for accomplishing this; 
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coils. This arrangement will be found 
quite effective. It is, of course, the 
method used for obtaining reaction 
effects in reflex circuits having a crystal 
detector. The third valve is arranged as 
æ resistance-coupled note magnifier in 
accordance with our correspondent’s re- 
quirements. 
o0006 


Resistance-Coupled L.F. Amplifiers. 


N impression appears to exist 
the minds of several readers who 
have written to us expressing their 

disappointment with the quality obtained 
from resistance-coupled amplifiers that 
this method of coupling is a panacea for 
all distortion in L.F. amplifiers. The 
idea appears to have gained ground that 
when this form of coupling is used all 
the rules given for gogd quality repro- 
duction with transformer coupling can be 
ignored, and that special valves are no 
longer called for. 

Distortion in transformer coupling, when 
all other precautions, such as the use of 
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A three-valve receiver -with one H.F. detector and one stage of resistance coupled L.F. 
Reaction is obtained by coupling the anode and serial coils. 


using two coils only instead of the cus- 
tomary three. The third valve is to be a 
resistance-coupled note magnifier. , 

Whilst, of course, this can easily be 
effected by using an H.F. transformer 
for coupling the H.F. valve to the de- 
tector, we assume from the context of 
our correspondent’s letter that he does 
not wish to incorporate one of these 
components into his set. We illustrate 
here a method whereby thg usual coil in 
the anode circuit of the de¥ector valve is 
omitted, reaction effects being obtained 
by coupling together the anode and aerial 


proper power valves, grid bias and H.T., 

have been taken, is due partly to the fact 
that the primary winding of the trans- 
former does not offrr so great an imped- 
ance to the lower frequencies as it does 
to those higher in the scale; the reason 
being that the impedance of any in- 
ductance increases in direct proportion to 
the frequency. Uneven amplification 
therefore takes place. This is counter- 
acted to a certain extent by using trans- 
formers containing a large number of 
turns on the primary, and having a core 
of sufficient cross-sectional area. There 
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Readers Problems.— 


still, exists, however, a form of distortion 


which is due to the magnetic hysteresis of 


the iron core, and various other causes. 
This can to a large extent be eliminated 
by using correctly designed cores con- 
taining a large number of laminations, but 
it cannot be denied that the use of 
resistamces, when their disadvantage of 
hign H.T. requirements and low amplifica- 
tion per stage is set aside, m the best 
method of coupling to adopt in cases 
where the highest quality is desired. 
When properly designed, this form of 
coupling does not tend to emphasise any 
particular musical frequency, and, further- 
more, eliminates the distortion due to the 
nuse of an iron- core. The use of re- 
sistances, however, in no way assists in 
reducing distortion in the valve itself, due 
to it not having a sufficiently large per- 
missible grid voltage swing or to its 
normal grid potential occurring on an 
unsuitable portion of the curve. The 
use of “R” type valves with no grid 
bias in à resistance-coupled amplifier may 
result in very bad distortion—no less than 
if transformer coupling were used. 
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_ Resistances for 0°06 Dull Emitters. 


READER wishes to use two valves 
of the 0.06 type in conjunction 
with two D.E.5 valves in his 

standard four-valve set, and also to 
insert g fixed resistance to control the 
filament current of the two 0.06 valves. 
As he intends to use a 6-volt accumulator 
to light all the valves he wishes to know 
the correct value of resistance to insert. 
As the current taken by the two valves 
is 0.12 amps. and we require to drop 
3 volts across the series resistance it will 
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Switching Arrangements for Valves of 
Different Impedance. 


READER wishes to construct a 
three-valve set embodying two 
stages of transformer coupled 
power amplification with the usual 
switching arrangements. He intends to 
use a low ratio transformer to follow 
the high impedance detector, but desires 
also to experiment occasionally, with a 
low impedance valve in this position, and 
wishes to know if it is possible to 
arrange the switching so that the output 
from the detector valve can be passed 
straight to the high ratio transformer in 
the Second stage when desired. ° | 
Our diagram given below illustrates a 
method of accomplishing this. It will be 
noticed that when both switches are to 
the right, both stages of amplification 
are eliminated, and by bringing either 
switch to the left it is possible to pass 
the output of the detector valve to either 
the low or the high ratio transformer. 
Bringing both switches to the left gives 
two stages of amplification. The usual 
arrangements for correct H.T. potential 
and grid bias for the power amplifying 
valves are shown. 
oooo 


Coupling Condensers in L.F. Amplifiers 


READER has noticed that when- 
ever we give diagrains iu this sec-° 
tion of the journal, which embody 

choke or resistance L.F. coupling, the 
value given for the coupling condensers 
usually lies between .25 and .05 „F, and 
T asks if there is any special reason for 
this. 

The potential differences set up across 
the anode resistances by the varying 
musical frequencies is transferred to the 
grid of the «following valve by the 


A three-valve recejver, in which the switches in the L.F. stages maintain 
the correct plate potentials. 


be necessary to insert a resistance of not 
less than 25 ohms in one of the leads 
supplying current to the filaments of 
these two valves. We can, however, raise 
this value to 26 or 27 ohms without im- 
pairing the efficiency of the valves, and 
at the same time provide a larger factor 
of safety for the valves. The D.E.5 
valves, of course, can be operated with 
the usual type of 5 ohm variable resist- 
ance, 
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coupling condenser. Many people are in 
the habit of making the value of this 
condenser far too low, with the result 
that the lower frequencies fail to reach 
the grid of the second valve. If care is 
not taken to make this condenser large 
enough, the same uneven amplification 
of high and low notes that often occurs 
in transformer-coupled amplifiers will be 
present when resistance coupling is used. 
Ii, for the sake of purity we employ 
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resistance coupling with its attendant 
low amplification per stage, and its high 
anode voltage, it is foolish not to get ike 
utmost out of it by neglect of seemingly 
trivial points. No “best” value for this 
condenser can be given, as musical tastes 
vary, but it can be said that to a person 
with « normal musical ear a condenser hav- 
ing a capacity of approximately .25 „F will 
be found to give the correct balance of high 
and low notes. However, provided that 
the value of this condenser is always 
kept above .05 uF, frequency distortion 
will be scarcely noticeable. Many 
musical people prefer the accentuation of 
the higher notes, and it is not a bad 
plan, therefore, to arrange to have one 
or two coupling condensers, so that either 
may be brought into circuit by means of 
a stud switch. The value of the grid 
leak may be from .25 to .6 MQ). 

Some useful notes on the value of 
anode resistance and H.T. voltage re- 
quired are given on page 573 of the 
January 28th issue of the Wirelesa World. 
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An experimental filter circuit. 
An Experimental Filter Circuit. 

E often receive requests from 
readers for diagrams of filter 


circuits suitable for using in the 
anode circuit of the final valve in order 
to prevent the steady H.T. current pass- 
ing eat the Joud speaker windings. 
Many readers desire switching arrange- 
ments for cutting this circuit out at wall. 
We therefore give above a method 
of switehing by means of which either 
a choke or resistance-coupled filter circuit 
ean be used, or, if desired, the filter cir- 
suit may be eliminated altogether. The 
impedance of the choke must be very 
high if a valve of the ordinary type is 
used, the inductance value being 100 
henries or so, but if a low impedance 
power Valve is used, this value may be 
considerably reduced. The same remarks 
apply to the resistance. The correct 
value for the condenser is really á matter 
for experiment, but if it be made be- 
tween .25 and .5 aF, it will be found 
that it will transfer the musical fre- 
quencies to the loud speaker without dis- 
tortion. Many people prefer to make the 
value of this condenser much larxzer. 
Tt is advisable that for best results this 
condenser have a mica dielectric. 
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F. H. HAYNES. 
Editorial Offices : 


oari Hertford Street. 
** Cyeliet Coventry.” 
eadi 10 Coventry. 
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WHAT OUR READERS SAY. 


UR invitation to readers to send us their views on the 
first number of our new series has resulted in an 


overwhelming response. 


Whilst it is our intention to reply individually to each 


letter received, it will be impos- 
sible to do-so without sòme delay ; 
we therefore take this opportunity 
of thanking our readers for their 
ready response to the invitation. 

As regards the expressions of 
opinion received, a very large 
majority vote assures us that the 
reception of our first number in 
the new form has been more 
favourable than our most opti- 
mistic hopes had anticipated. 

No expression of opinion, how- 
ever strong, can be unanimous 
from readers so numerous and so 
varied in their interests, and we 
have therefore welcomed criti- 
cisms' as much as unqualified ex- 
pressions of approval. 

Under Correspondence in this 
issue we publish a few from 
amongst the flood of letters re- 
ceived, and have endeavoured to 
include representative letters of 
all views in order that we may 
have this opportunity of replying 
to the points of criticism raised. 


We anticipated that the change in size would not be 
welcomed by those readers who have appreciated the con- 
venience of the old size when bound in volumes, and we 
agree that it is alwavs unfortunate, from this point of 
view, when a change in size is introduced. 
also the objection raised to the nature of the paper on 
which the present issues are printed. 
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vations have. been necessitated by the great increase in 


the number printed. The size is one which is a recognised 


standard for journals having a large circulation, whilst 
the changes which have been made in the general style 


of printing and paper are due to the fact that the very 
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large number printed necessitates the adoption of what are 


virtually newspaper methods. 

One particular advantage which 
is obtained through enlarging the 
size of the page is that a more 
satisfactory arrangement and dis- 
play of illustrations becomes pos- 
sible, whilst space is provided to 
allow for additional text and, 
consequently, more detailed de- 
scriptions in the articles. 

Some of the more advanced 
readers have expressed regret that 
pages of a lighter or rather less 
technical character have been in- 
cluded. It may be pointed out 
that this matter is all additional 
to what was included under the 
old régime. and it seems rather 
selfish to adopt the attitude ‘that 


every reader must find only such 


matter in each issue as is of direct 
interest to himself. 

Our desire is to provide a 
journal having a wider appeal 
than the somewhat specialised 
character of past issues could 
ensure, but there is no intention 


on our part to deprive our older supporters of the type of 
articles and information which they have become accus- 
With every confidence we ask our 
readers to compare The Wireless World with any other 
weekly wireless publications, 
and we are content to leave our future success to the 
choice which they will make. 


irrespective of the price. 
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THE FIGHT FOR FREEDOM. 


Vee eventful moment in the history of the wire- 
less amateur in this country—long anticipated—has 
at last arrived. With the fate of the Wireless Telegraphy 
and Signalling Bill is coupled the fate of the British 
amateur, and it is, therefore, not in the least surprising 
that the terms of the present Bill have aroused such 
universal interest not only amongst amateurs, but amongst 
all users of wireless telegraphy, and have formed the 
subject of comment in almost every section of the Press. 

The new Bill purports to ‘‘ re-enact and amend ” the 
Wireless Telegraphy Act of 1904, and ‘‘ to make provi- 
sion with respect to visual and sound signalling, and the 
use of etheric waves for the transmission of energy.” 

It is perhaps unnecessary to discuss here those sections 
of the Bilt which are already included in the 1904 Act, 
because that Act respected the rights of the experimenter 
and made provision for his work. In fact, it may be said 
that nothing in the 1904 Act obstructed amatcur activi- 
ties to any serious extent, and it was only the administra- 
tion of the Act in the Departmental regulations made by 
the Postmaster-General which has in the past hampered 
amateur experimental work and interfered with his rights 
which seemed clearly recognised in the wording of the 
1904 Act. 

The Right to Experiment. 

The.most serious aspect of the present Bill, from the 

point of view of the amateur, is that it is now proposed 


to leave it to the discretion of the Postmaster-General to 


form whatever regulations he may think desirable, whilst 
at the same time giving every facility for legalising these 
regulations so that when once they have become law it will 
be. of no avail to dispute them, as it has been possible 
to do in the past, when they were merely departmental 
regulations. 

Under Clause 3 of the Bill we read : 

(a) ‘‘ as to the terms, conditions and restrictions on or 
subject to which licences or any class of licences 
under this Act are to be granted, renewed, 
suspended or withdrawn; and 

(b) ‘* requiring any operators or other persons engaged 
in the working of wireless telegraphy to be pro- 
vided with certificates, and making provision as 
to the manner and conditions of the issue and 
renewal of any such certificate, including the 
examinations and tests to be undergone, and the 
form, custody, production, cancellation, suspen- 
sion, endorsement and surrender of any such certi- 
ficate, whether issued before or after the passing 
of this Act.” 


No Limit to Post Office Restrictions. 

When we analyse this clause we find that it enables the 
Postmaster-General, if he so desires, to require that every 
amateur who wishes to construct his own apparatus or to 
experiment must produce a certificate of technical qualifi- 
cations or be the holder of a science degree, whilst he may 
also be required to describe the exact nature of any 
experiments to be carried out and therefore to disclose 
information which he may quite reasonably desire should 
not be made known. | 

Under Clause 3, Section 3, provision is made for regu- 
lations drawn up by the Postmaster-General to become law 
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without the procedure of discussion and voting in Parlia- 
ment, it being left to chance opposition to find out any 
objections to the regulations within a period of twenty-one 
days from the date that the regulations are laid on the 
table of the House. Such a procedure gives a very un- 
fair advantage to the Postmaster-General. 

Perhaps the most surprising section of the new Bil 
is Clause 7, which reads as follows :— 

‘“ The provisions of this Act, shall apply to the instal- 
lation and working of apparatus for utilising 
etheric waves for the purpose of the sending or 
receiving of energy without the aid of any wire 
connecting the points from and at which the energy 
is sent and received as they apply to the installa- 
tion and working of apparatus for wireless 
telegraphy.”’ 

This clause appears to encroach upon matters which 
have hitherto been regarded as quite outside the jurisdic- 
tion of the Post Office, and no provision was made in the 
Act of 1904 to give such wide powers to the Postmaster- 
General as are suggested here. 


Extraordinary Extension of Post Office Control. 


It would appear from the wording of the clause that in 
future a licence must be procured from the Postmaster- 
General before any apparatus capable of generating 
etheric waves can be installed for the reason that such 
apparatus could be applied to wireless telegraphy. In 
speaking of etheric waves, both light and heat are in- 
cluded with wireless telegraphy and similar apparatus. 

Although the transmission of energy by wireless 
methods has not at the present time been developed, yet 
in the light of present-day knowledge it may be nearer 
realisation than is generally supposed, and if eventually 
such a system becomes of practical value it might be 
expected that the control would come under the Elec- 
tricity Commissioners. It seems out of place, there- 
fore, that the control of such a system should come 
under the Postmaster-General. It would appear suf- 
ficient if a clause were substituted stating that no 
person should maliciously operate apparatus capable of 
interfering with the transmissions or reception of messages 
signalled by means of ether waves commoni employed 
for wireless telegraphy. 

Even then it might be necessary to limit such a clause, 
otherwise the Postmaster-General, in assuming responsi- 
bility for the control of such transmissions, would find 
it necessary to prevent the accidental induction from elcc- 
tric light wires, interference caused by apparatus such as 
electrical lifts in buildings where wireless apparatus 1s 
installed, interference with reception which is experienced 
in areas where electric trams or railways are located, and 
many other similar causes which may affect the trans- 
mission or reception of wireless telegraphy and telephony. 

Reviewing the Bill as a whole, it would appear that it 
has been drafted without adequate technical supervision 
and with little consideration for individual rights. Where 
the Bill appears to us to be most unfair is that it gives 
the Postmaster-General power to deprive an individual 
of the right to experiment, which can be done through 
the enforcement of impossible regulations, whereas this 
right to experiment was carefully protected under the 
Wireless Telegraphy Act of 1904. 
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It is with the object of providing a set which will 
receive on the broadcasting and higher wavelengths, 
and at the same time give efficient reception down to 
50 metres, that this design has been deveioped. 
Many transmissions are now regularly taking place 
on the short wavelengths, including high power 
American broadcasting, and with this receiver the 
amateur can tune down to almost the shortest waves 
without the need for duplicating any part of his 
receiving equipment by constructing separate short 
and broadcast wave receivers. 


By F. H. HAYNES. 


T is generally recognised that a set designed for 
[ reception on broadcasting wavelengths is unsuitable 
for short wave work, yet there are many users of 
broadcast receiving sets who are interested in the wave- 
length band 200 to 50 metres, and the purpose of the 
design given here is to show how a set of simple con- 
struction can be made up to give good results on all 
wavelengths. 


How the Tuning Range is Provided. 


When plug-in coils are used to change the tuning range 
it is, of course, possible to use specially constructed in- 
ductances of only a few turns for tuning to short waves. 
Tt is advisable to use a three-coil holder, so that a loose- 
eoupled aerial tuning circuit may be provided, and the 
writer has found it possible to go down to about 50 
metres with such an arrangement. It cannot be over- 


-=-= = = & 


i 
e 
“= 
> 


| 
' 
' 
| 
l 
! 
i 
i 
' 
| 
| 
' 
4 


Fig. 1—The circuit is a detector valve with reaction followed by 

a note magnifier. The short wave tuning inductances are shown 

while leading coils may be added at A and B or inserted into the 
plug and socket connectors in place of the ‘‘U"’ links. 
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The extension handles are 
almost indispensable for short 
wave work. The potentiometer 
control is immediately above 
: the condenser. 


looked, however, that the coil holder with the usual 
pattern of self-supporting plug-in coil is by no means 
satisfactory on short wavelengths, but one great advan- 
tage is obtained, which is, that reaction coils varying 
only slightly in their inductance values can be inter- 
changed to provide the critical self-oscillation control so 
necessary in short wave work. 


The Circuit. 


From the circuit (Fig. 1) it will be seen that a loose 
coupled aerial tuner is used, and by means of “ U”’ 
links the inductance valves of both aerial and closed cir- 
cuits can be varied. Additional plug-in coils may be 
inserted in holders to extend the wave range to the 
broadcasting band and beyond. | 


- There is nothing unusual in this circuit, which is the 


straightforward arrangement favoured by probably the 
majority of those devoting their attention to the lower 
wavelengths. The utility of the set for all-range recep- 
tion comes about by the use of a reaction coil, which is 
movable through go°, and can thus be made to couple 
either on to a vertical plug-in coil, or tilted down into 
the horizontal plane of the short wave inductances. Thus. 
reaction is obtained by means of a plug-in coil, and 
when a reaction coil of critical inductance value is neetled 
for the short waves, various coils can be interchanged. 
For short wave tuning a coil of bigh efficiency is em- 
ployed having low self capacity and being practically 
‘‘ air-supported,’’ thas limiting the dielectric ‘loss -which 
occurs when turns are carried in the usual way on 
formers of insulating material having poor dielectric pro- 
perties. In designing a short wave set we must remember 
that, unless the inductances are adjustable in value, the 
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All Range Receiver.— 

wave range will be far too limited. It is found, in prac- 
tice, when using à loose coupled set, that one aerial 
inductance may be used over a band of possibly 80 to 150 
metres. This can only be done, however, when the aerial 
tuning coil brings the aerial wavelength to a value of 
approximately. midway in the range, and the coupling 
with the tunable closed circuit. must, therefore, be 
tightened towards maximum when the aerial, 
wavelength is to be dragged to either the 

higher or lower wavelengths.on the tuning 

range. Thus, the use of an aerial coil 

which cannot be varied almost nullifies the 

purpose for which loose coupling is pro- 

vided. 

Loose coupling is used in short wave 
receivers partly to provide selectivity, but 
its most important use is to adjust the 
load thrown on the aerial circuit by the 
absorbing closed circuit according to the 
amplitude of the oscillations set up by the 
incoming signals, and also to very critically 
regulate the negative resistance of the aerial 
as brought about by the oscillating 
circuit. 

Bearing these points in mind, the aerial 
coil is fixed as regards its position with 
the closed circuit, and both aerial and 
closed circuits are varied by means of tap- 
pings arranged to minimise dead end ! |. 
effects. Sep" 
` The reaction coil links up into the field 
of the coupled inductances, and for this 
reason, with the aerial and grid ends of 
the two coils adjacent, care must be taken 
to see that the relative direction of winding 
of the two coils is correct. Hence in shap- 
ing up the-wire for threading on to the 
ebonite supporting strips, one coil will 
resemble a left-hand and the other a right- 
hand screw, so that, were the aerial and 
closed circuits to be linked across at the 
top, the direction of winding would be 
continuous. | 

At intervals on both of the coils short direct leads are 
brought out to the plate carrying plugs and sockets for 


Fig 2.—Constructional details of the ebonite plate carrying the 

plugs and sockets. The spacing between plugs and sockets is 

iven as $, so that plug-in colis can replace the “ U” links. 

e links are intended for a spacing of § in., but can be easily 
adapted. Sizes of holes: A } in., B jin. 
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the ‘f U ” links. To prevent dielectric loss here only thin 
ebonite is used. The spacing between plugs and sockets, 
incidentally, is +%in., so that the ‘‘U”’ links in both 
aerial and closed circuits can be substituted by plug-in 
coils for loading purposes. In order that the coupling, 
thus provided when two coils are inserted, may be in the 


Fig. 3.—Dimensional drawing for constructing the front panel and framework 
used to carry the apparatus. Sizes of oe s Ay È 
z n. 


in., B, į in., C, 7/32 in., D, & in., 
same direction as that produced by the fixed coupling 
of the short wave coils, the plugs of the aerial circuit 
are on the opposite side to those of the closed circuit, as 
will be seen from the illustrations, and also from the 
supplement showing the practical wiring. 

The remainder of the circuit is on orthodox lines, and 
consists of a detector valve with grid condenser and leak 
rectification with potentiometer to give additional control 
over self-oscillation, and followed by a note magnifier. 

It will be observed that high-frequency choke coils 
are inserted in the leads to the telephones. Although this 
has become somewhat general practice since its introduc- 
tion, the writer would explain that these coils are only 
effective when the high-tension and low-tension batteries 
stand upon insulating material so as to present a low capa- 
city to earth. Such coils are, of course, effective in pre- 
venting the large and varying earth capacity produced 
with the telephones placed upon the lead. It is as well 
to ‘‘ tie down ” the filament circuit to earth potential, 
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5/* t Y 
as provided by the earth wire, and if a | 2% t 4 ‘ | 2% | i | 
counterpoise is not used, the leads shown | yi 
dotted in Fig. 1 should be inserted. 
With a counterpoise the aerial and 
closed circuits are entirely separated. 


The Design. 


The form of construction departs 
somewhat from the more usual design 
employed in amateur instrument work. 
A good published design can always be 
followed explicitly without experiencing 
difficulties not apparent at the onset, yet | 
one cannot help observing that the ama- YA 
teur invariably takes a design and modi- . /? 
fies it either to suit the limitations of his | 
skill or to make use of components he has > 
to hand or for which he has a preference.. 
The writer has, therefore, constructed a 
model on simple and inexpensive lines, 
and the experienced reader need not _Y_| 
possess any great confidence in his own | m 
fr R ea is set to more Fig. 4—The layout of the components on the base board. 

The components are carried in a wooden frame, of mahogany, is purchased finished planed to size, and 
which details are given in Fig. 3. The wood, which is by accurately sawing and filing theends the framework can 
be easily made up, and the construction 
will be found to be much more simple than 
that of making a cabinet. The top and 
side members which give support to the 
front panel are held up square by means 
of brass ‘‘ L’’ brackets, obtainable from 
PRN RS Se A <==} most ironmongers; and, if the finished 
Bee eS SS SSCs framework is not sufficiently rigid, it may 
Soap aR ERY oe = d be further strengthened by bracketing at 

7 R ESSN ee GASA all of the corners. 
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-Constructing the Low Wave Coils. 


The most difficult part of the construc- 
tion is the making of the tuning coils. 
Strips of ebonite are made up from fin. 
sheet, and it is essential to obtain a high- 
grade ebonite for mechanical as well as 
electrical reasons. The holes must he 
accurately marked out and carefully 
centre-punched, or otherwise they may run 
one into the other, or so alter the pitch 
of the turns that the winding of the wire 
becomes difficult. The inner coil, which 
is the closed circuit, is carried on four 
strips sin. in length by ĝin. in width. 
They carry 34 holes 3;in. in diameter, so 
that 33 turns of wire can be supported in 
spiral formation when the ends are finallv 
trued up, and leaving Zin. spare for 
securing the coil to the baseboard. The 
turns of the aerial circuit are threaded 
a >` into four pieces 2in. in length by ğin. in 
eee reese mn Ragen nnn net nnn ~) width, and include 13 holes of the same 
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. Sass port to 12 turns. These low loss coils 
one Se ene et on pent ‘withic mee arrangement of the come sere first describe] in a previous 
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. PARTS REQUIRED. 


: $ in. planed mahogany board for front panel and base board. 
: (Hobbies, Ltd.) 

: ł in. X in. planed mahogany strip for supports. 

: 7 plugs, 5 sockets and 5 “U” links, nickel plated (Precision 
i -` Screw Co., Ltd.). 

: “L & P” coil holder, with long handle. l 

: 2 filament resistances. X 

: J potentiometer. 

: Variable condenser (J.B.), capacity 0-0005 mfd. 

: 2 T.C.C. condensers, 1 mfd. 

: 2 condensers, 0:001 mfd. 

: J intervalve transformer. 
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issue of this journal! to which the reader is referred for 
more detailed information. Much trouble may be saved 
by procuring the strips from a wireless dealer who cuts 
his ebonite with a circular saw, and in many instances 
strips already cut to size for this purpose arè obtainable 
from stock. 

The wire is No. 16, enamel-covered, and the turns 
are shaped by winding on cylinders a little smaller in 
diameter than the required finished size. Suitable cylin- 
drical tins can usually be found, and, to prevent the 
sides crushing, should be filled with plaster of Paris 
and allowed to set. The required length of wire must 
be straightened by stretching, and wound directly on to 


! Wireless World and Radio Review, Vol. XIII., No. 20. 
February 13th, 1924. 
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9 terminals. ; 

4 in. ebonite for coil supports, V24 valve holder and terminal strip. 

+ in. ebonite for “ U” link panel. 

14 in, to 1} in. ebonite tube for choke coils, about 3} in. required. 

Clips for V24 valve. 

1 valve holder. 

1 1b. No. 16 S.W.G. enamelled wire. 

4 lb. No. 16 tinned copper wire (for connecting up). : 

2 (or more) suitable brass “L” brackets (about 1} in. or 2 in. : 
limbs. 

1 Batten me single-coil holder for attaching to base, board : 
(Edison Bell). : 


the cylinders with turns touching. In- winding, the 
respective cylinders should be rotated in opposite 
directions, as referred to earlier. 

The turns are easily threaded into the strips, and the 
ends made off by turning back and soldering. When 
the sides have beeņ adjusted to be precisely parallel, the 
tenth turn from the bottom is cut, and the ends bent back 
and terminated, as is also the sixteenth turn. The aerial 
coil having been wound, the turns are tightened up, so 
that its ebonite supports grip the supports of the closed 
circuit. Counting up from the bottom, the seventh turn is 
cut and terminated, with the ends facing in the same direc- 
tion as the terminations on the closed circuit, so that 
the tapping leads can all be taken direct to the plugs and 


sockets. 


(To be concluded.) 


FURTHER NOTES ON 


OBTAINING ANODE 


CURRENT FROM D.C. MAINS. 


By G. G. BLAKE, M.I.E.E., A.Inst.P. 


N The Wireless World for January 21st last I de- 
scribed a method of obtaining a silent H.T. supply 
for wireless reception from D.C. mains, which works 

nerfectly satisfactorily. It is, however, open to one 
objection, viz., that, although a leakage of a few milli- 


amperes to earth is of very slight moment, when compared - 


to the leakages which already exist on most. D.C. 
systems, should a number of wireless receivers simulta- 


neously make use of this method, the total Jeakage thus — 


caused might be sufficient to hamper the electrical 
engineers when making insulation tests on their mains. 


RECEIVER 


In order to avoid any eventual trouble of this kind, I 
have carried out further experiments, and find that an 
equally good H.T. supply can be obtained from the 
mains by the method shown in Fig. 1. 

R is a “ Zenith ’’? 440 ohm resistance in series with a 
16 candle-power carbon filament lamp (110 v.). The 
positive H.T. terminal of the set is connected through a 
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small 4-volt lamp and a 1,000-ohm iron-cored choke 
to a sliding contact S, as described in the before- 
mentioned article. The negative H.T. terminal is con- 
nected to the negative main, through a high-frequency 
choke C. Kr is a condenser of .o02 pl’, or larger capa- 
city. Almost any size condenser would answer, its object 
being to insulate the D.C. mains from earth, while it 
allows the H.F. oscillations in the Aerial system to pass 
to earth. 

The object ‘of the choke C is to prevent the H.F. 
oscillations from going into the negative main, and to 
ensure that they pass to earth through Kı. 

A good deal of latitude is allowable in the selection 
of this coil. A ‘‘ Gambrel’’ coil “G”? or “H” will 
be found suitable when receiving broadcasting. 

If it is desired to test out some other make of coil, or 
a home-wound helix, it should be inserted in its place 
in the negative main lead, and signals received— 

(1) With the earth disconnected from condenser Kı, 
and l 

(2) With the condenser Kı connected to earth. 

Signals should be much louder with the latter con- 
nection. . 

In case r the station will be found further along the 
scale of the condenser which tunes the aerial circuit of 
the set; and in case 2 the signals will come in at full 
strength on the same position as when the set was normally 
earthed. 
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INTERFERENCE. 


PART I. 

In this Article the Author Describes Methods of Reducing Interference due 

to Direct Current Machines, and Discusses the Problem of Atmospherics. 
By N. W. McLACHLAN, D.Sc.(Eng.), M.I.E.E., F.Inst.P. 


Introduction. 
NOUGH has been written and patented on the sub- 
ject of interference to animate the archives of an 
institution for centuries. A goodly proportion. 


although written quite ingeniously, has been based 
on misconception. I have in mind the many 
devices, some intricate, others simple, and the 
majority impotent, for eliminating X’s atmospherics. 
Moreover, the task of reviewing a subject of this 
nature is very difficult, because there are no new 


methods to be presented. However, an attempt will be 
made to treat the subject in more generalised form, 
although particular cases will be cited. At the outset it 
is well to remember that if an interfering source is strong 
enough, it cannot, in the commonly accepted sense, be 
eliminated, or even perceptibly reduced. Under such 
circumstances the solution of the interference problem is 
to be sought in strategical paths. Either the offending 


source is rendered electrically hors de combat or removed © 


to a great distance. Alternatively, the site of the 
receiving station is shifted. 


Practical Considerations. 


Taking first the practical side of the situation, the 
reader really desires to know how interference can be 
combated. In dealing with this problem, it is advisable 
to follow in the footsteps of our medical practitioners 
and diagnose the trouble if possible. There are two 
main considerations : (a) the source of disturbance; (òb) 
the type of disturbance. For example, the source may 
be a motor or a dynamo, and the type either a.c. or d.c. 


a 
NEEE Stree 


Pig. 1—A simple method 
cf reducia interference Fi 
frem a 


. 32—Another fitter cir- 
cuit. Add another section 


irect current 
. if necessary. 


machine 
The effect from any of these must be of an intermittent 
or alternating character, but the a.c. type may he less 
impulsive than the d.c. With a pure a.c. interference, 
the remedy might be some trap or simple filter circuit, 
but with impulsive d.c., say that due to commutator 
sparking, the remedy would be different. No hard and 
fast rules can be drawn up for curing interfcrence, be- 
cause every case must be diagnosed and treated according 
to requirements. Let it be reiterated that where the 
disturbance is sufficiently strong no cure may be possible 
at the receiver. 
For the sake of completeness, an analysis of tvpes of 
interference has been prepared and is set out as follows. 


Each type of interference mentioned is followed by the 
remedy or remedies proposed. 
of screens, astatic coils, and filter circuits, the reader ought 
to refer to the author’s article in The Wireless World 
on ‘* Selective Receiving Circuits.’’? 


1. Noises of an impulsive nature, e.g., D.C. machines. 

(a) Shunt machine with condenser of the order of 4 
microfarads if one side is earthed. Include a low- 
resistance choke of large inductance as shown in 
fig. 1. When machine is not earthed use methods 
of figs. 2 or 3. The machine terminal should not 

_ be earthed unless it is absolutely essential. 

(b) Earth mat or counterpoise as far as practicable 
from source of disturbance. This is effective 
where interference is due to earth currents, pro- 
vided the mat is not earthed and is not in the 
field of currents. 

(c) Frame aerial with or without reaction. 

(d) Open or frame aerial with filter circuits, the various 
components to be astatic or screened or both. 


Commutator Sparking. 


Clean commutator, true up in lathe if necessary, bed 
bushes properly. 


2. Induction and earth currents from tramway systems. 


See No. I. 

Run aerial at go° to tramlines ; or use cage aerial, 
Use earth mat or counterpoise. Keep aerial and earth 
system as far away as possible and avoid coupling be- 
tween the aerial system and the source of disturbance. 

Try a large condenser, say, 1 or 2 microfarads, between 
earth-lead and receiver.’ 


3. Commutator ripple and noises when using D.C. 


mains for H.T. supply or when ysing a low volt- 
age machine for filament lighting. 

Use filter circuit as shown in fig. 4. For low-pitched 
noises both inductance and capacity must be augmented. 
In this case an inductance of fairly high resistance is 
useful. 

When the required H.T. voltage is only a fraction of 
the main supply, a potentiometer adaptation is service- 
able as indicated in fig. 5. The voltage variation to he 
smoothed ts then reduced to a fraction of that on the 
mains. The lamp and chokes of fairly high resistance. 


One or more sections may be used according to magni- ' 


tude of mterference. The inductances should not have 
too high a resistance to avoid unnecessary D.C. volt drop. 
If a detinite note 1s present add a rejector to the positive 
lead. 
>The also 
kxzprerimental Wireles, April, 1924, “ Filter Circuits in Radio 
‘Felegraphy.” : 


Wireles World, November 12th, 1924. See 


A 15 


In connection with the use 


50 7 Wireless 
Vorld 


Interference.— 

4. Hum when filaments are lighted from A.C. 

Use rheostat with variable earth point on secondary of 
transformer as shown in fig. 6. 

5. A.C. hum picked up by receiver. 

Keep aerial and earth systems well away from A.C. 
wiring. Use earth mat or counterpoise. Run aerial, etc., 
as far as possible at go° to A.C. mains. If receiver is 
screened, the metal must be fairly thick. Coils should 
be arranged astatically. Reaction and filter circuits are 
serviceable. A note filter in telegraphy will give excel- 
lent results. 

6. C.W. telegraph or telephone signals. ` The inter- 
ference may be due to the fundamental or a har- 
monic and the telegraphic signals may be inaudible. 

(a) Rejector circuit in series with aerial tuned to inter- 

fering station. 

(b) Frame aerial with rejector. 

(c) Open or frame aerial with reaction or filter circuits. 


(d) Superheterodyne with open or frame aerial and re- 


action. The beat frequency must be adjusted to 
avoid interfering wave. 
7. Oscillation of nearby receiver. 
In general the elimination of interference of this nature 


is secured by other than technical means at the jammed 
station. 
8. Spark station. ; 

As at (c) and (d) in No. 6. If the wavelength is in 
the neighbourhood of the desired signals, and the inter- 
ference is strong, the adequate reduction of the spark is 
almost impossible where good quality telephony is con- 
cerned. 

9. Key clicks from transmitter. 


Reduce the rate of rise and fall of the aerial current 
during signalling. At the receiver see No, 6. 


General Note. 

In reducing interference always endeavour to avoid 
saturation, grid current, etc., 7.e., distortion in the valve 
circuits. In other words, the amplification throughout 
should be linear to avoid the introduction of alien 
: frequencies concomitant with curvilinear amplification. 


Low Losses. 

In constructing circuits for selectivity, 7.¢., immunity 
from interference, care must be exercised to get the 
resistances as low as possible and to avoid loss due to 

inductance 
effective resistance 
should be as large as is compatible with economical con- 
struction and the requirements of reception. For ex- 
ample, in the reception of telephony on, say, 2,000 metres, 
a series of very low resistance circuits would cause con- 
siderable distortion due to attenuation of the higher audio 
frequencies. A case of like nature might arise when 
using a superheterodyne with reaction on a beat wave- 
length of 2,000 metres. Under such a condition speech 
would be very hollow and dificult to interpret. 
Atmospherics. 

Where atmospherics are involved there is in general 
no remedy which can be applied if the disturbance is 
sufficiently strong. Atmospherics of moderate strength 
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faulty condensers. The value of 
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can be reduced appreciably by the aid of directional 
reception and filter circuits. It is well known that atmo- 
spherics are much more troublesome on long than on short 


+ 


Fig. 3.—Another method. More sections should be acded if 
required. 


waves. This is possibly due to the energy of the atmo- 
spherics being located chiefly on frequencies in the trans- 


_oceanic range, but there may be other reasons associated 


with the electrical condition of the atmosphere. More- 
over, the signal strength at the receiver measured in volts 
per metre must be greater for long than for short waves 
to give equal readibility. Barring fading phenomena 
and high attenuation, the above is a good reason for using 
short waves. Put in another way, the situation is simply 
this: Amospherics can be so strong when using long 
waves as to necessitate a reduction in the speed of sending 
of 50 per cent. or more. The atmospherics cannot be 
reduced sufficiently by known means, and, therefore, in 
the future we will doubtless have recourse to strategical 
measures and use short waves—a happy and probably a 
relatively cheap solution of the problem, since the power 
input at the transmitter is much reduced, the aerial very 
much smaller and more efficient, due to its large radiation 
resistance. : 
Theoretical Considerations. 

Any electric disturbance, whatever its wave form, 
whether periodic, quasi-periodic, or aperiodic, can be re- 
solved by mathematical analysis, using a Fourier integral 
(not Fourier’s Series) into an infinite number of con- 
tinuous sine waves. ‘These frequencies, which range from 
zero to infinity, are not integral harmonics. In general 
frequencies in the neighbourhood of these two extremes 
are unimportant. It is of interest to note, however, that 
in an Impulse there is a gamut of wavelengths ranging 
from zero through the low frequency power transmission 
networks, the long waves used for transoceanic communi- 
cation, the short waves of 100 metres or less, the heat 
rays, the ultra red, the visible light waves, the X-rays, 
and so on. After all, there is something to be said for 
the expression that an electric shock makes us “‘ see stars.” 
An electric impulse has, therefore, a frequency spectrum, 


commutator ripple and noises 
when using the mains for H.T. or filament supply. 


Fig. 4.—A filter for reducin 


but in general it is not of the visible variety because the 
component light waves in its spectrum are insufficiently 
intense and of too short duration to be seen. 

The component sine waves of different frequencies into 
which the impulse can be analysed are, of course, only 
mathematical fictions, but the action on a radio receiver 
is equivalent to the series of waves, nevertheless. At 
any instant the various frequencies have certain phase 
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relationships, and it is the amplitudes and initial phase 
relationships which determine the shape of the impulse. 
Moreover, in examining the effect of an impulse on any 
form of radio receiver, the simplest procedure is to 
visualise a series of continuous waves of various fre- 
quencies, amplitudes, and phases inducing e.m.f.’s in the 
electric circuits. 


- 


The Effect of an Electrical Impulse. 


The question now at issue is simply this: What effect 
has a series of continuous waves of different frequencies 
on the receiver? Before the impulse arrives the waves 
annul one another, so that there is no disturbance. On 
a LAMPS OR the arrival of the 

RESISTANCE = phases of the component oscilla- 


WITH TAPPINGS tions are such that the resultant 
e.m.f. 


in the receiver is not zero. 


TO 
RECEIVER 


Fig. §-—When the direct current mains are used as a source of 
- for a receiver, the circuit shown here may be used. A 
iat e potentiometer may be used instead of the lamps. 


We have now to consider the impulse as a disturbance 
travelling through space with the velocity of light, or as 
an inductive effect due to a variation in magnetic field, 
with, of course, its accompanying electrostatic induction 
according to the mode of generation of the disturbance. 
lor example, we may regard a flash of lightning as yield- 
ing highly damped oscillations, the clouds, etc., in the 


upper atmosphere being the oscillatory circuit whose in-- 


ductance, capacity and resistance are very variable, and 
vield peculiar wave forms. In fact, we might regard 
the clouds surrounding or even at some distance from a 
discharge as a series of oscillators of different natural 
frequencies. These are impulsed and yield a multitude 
of frequencies and wave forms. Flectromagnetic waves 
are propagated from the oscillators in all directions, and 
the wave form at a distant receiver depends upon the 
modifications which are caused by propagation through 
space, erg., attenuation and the influence of the Heavi- 
side layer. So far as attenuation is concerned, due to 
the earth losses en route, the ultra-high frequencies are 
affected most and are lost a short distance from the oscil- 
lator. The wave form varies with the distance from the 
transmitter, owing to the gradual absorption of the higher 
frequencies. In addition, there is the complex action of 
the Heaviside layer or electrical ceiling with its absorp- 
tive, reflective, dispersive, and refractive properties. The 
component frequencies are affected here also. 

The wave form at any receiver can be taken as a curve 
showing the relation between electric intensity and time. 
The electric intensity is measured in some convenient unit, 
say microvolts per metre. Each component frequency 
(contmuous oscillation) in the impulse has a maximum 
amplitude of so many microvolts per metre. 

When the impulse incites the acrial the effect is iden- 
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tical to the arrival of a series of continuous waves. Each 
continuous wave ‘‘ impulses ° or gives the aerial a shock, 
just as a motor car starts with a jerk if the clutch is 
jammed hard home. The initial effect of a wave of any 
frequency on the aerial is therefore to make the aerial 
oscillate at its natural frequency plus, of course, its 
series of overtones.” As time progresses, the wave gradu- 
ally induces a forced oscillation of its own frequency. 
The latter grows as the fi. ascillation dies away. ‘This 
occurs with all the component frequencies of the impulse. 
Moreover, there is initially a predominant free oscilla- 
tion of the aerial system. This is followed by the forced 
oscillations due to the component frequencies. But after? 
the termination of the impulse the vector sum 
of these oscillations is zero, owing to their 
relative amplitudes and phases. 
Hence the eftect of the impulse 
on an aerial not receiving traffic 
is to cause a current whose rate 
of rise is governed by the wave 
form of the impulse. 

When the impulse is of short 
duration it is transformed from 
something irregular to a damped 
oscillation having the decrement 
of the aerial. We appear, there- 
fore, to have lost our multitude 
of continuous waves. This, how- 
ever, iS not so, because the 
_ damped oscillation can also be 
resolved into a series of waves, although the ampli- 
tudes and phases differ from those of the original im- 
pulse. When the impulse is prolonged, the atmospheric 
spectrum frequencies have time to induce forced oscilla- 
tions, so that the current in the aerial is the sum of these 
and the damped oscillation due to impulsing. 
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Fig. 6—A method of 

ucing hum when the 

filaments are heated with 
alternating current. 


\ 


2 The various waves, of course, do not have their maximum 
values at the same instant, and there is, therefore, a series of 
free oscillations being built up in very rapid succession. The 
current at any instant is the vector sum of these and the forced 
oscillations. 


ANODE CURRENT FROM D.C. MAINS. 


poe of Mr. G. G. Blake’s article on ‘‘ Obtain- 
ing Anode Current from D.C. Mains,” in The 
Wireless World of January zīst, the author now 
furnishes some useful data on the method of making up 
the choke coil, as follows :— 

A few details as to the suitable construction of the 
choke may be helpful to those readers who wish to make 
use of the method of H.T. supply described in the article. 

The choke is wound on a bobbin 2in. long and fin. 
in diameter, over a soft iron wire core Zin. in diameter, 
the ends left long enough to enable them to be turned over 
the outside of the windings and form a closed iron core. 

The windings consist of 3 oz. of No. 40 gauge 
double cotton or silk-covered wire (about 700 yards). The 
two ends of the coil thus wound should be protected from 
damage by small insulating sleeves; the ends of the tron 
core should then be bent over and overlapped. The 
entire choke is then finally bound round with silk ribbon. 
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amperes was obtained, giving a filament 
. efficiency ‘of approximately 25 milli- 
amperes per watt; a usual figure for 
this class of filament. 

The plate current curves give pro- 
mise of excellent performance, and 
show the valve to be capable of 


HIS product of the Edison Swar 
Electric Co., Ltd., which we 
have recently tested, is rated as 

follows :—Filament volts, 5.0; filament 

amps., 0.25; plate volts, 50-150. 

The ,‘f P.V.5’’ D.E. is a small 
power valve, similar in many respects 
to the B.4 and D.E.5, which have 
already been reviewed in these columns. 
Valyes of this class are becoming in- 
creasingly popular, for it is realised 
that the quality of the reproduction is, 
after all, the first consideration. Bright 
emitter power valves were extremely 
heavy in their demands on the low ten- 
sion battery, and probably this’was, to 
a large extent, responsible for’ their re- 

| 


For example, when a plate voltage of 
150 is used, a swing of at least 20 
volts can be applied to the grid with- 
out fear of distortion. 

The . magnification factor is very 
approximately 6, and this, ‘combined 
with the low impedance and high emis- 
sion, gives us a valve capable of 
handling a considerable amount of 
power., 

We have made considerable use of 
this valve in the ‘second and third 
stages of a low-frequency amplifier, 
and, when the plate and grid potentials 
are suitably adjusted, its performance 
has left nothing to be desired. 

The values of grid bias in the 


stricted use. Modern advances in fila- 
ment design have completely changed 
the position, and the use of small power 
valves is possible to the owner of even 
quite low capacity accumulators. 

The plate and gril are of the ‘‘ flat- 
tened ’’ variety, usual in valves of this 
type, and this method of construction, 


coupled with a ‘‘ V” shaped filament, —————--—---__'_ table may be taken as the minimum to 
produces a valve of low internal impe- The Ediswan “ P.V.5"" D.E. apply in conjunction with the respective - 
dance. plate potential of column 1. | 


At the normal filament voltage of 5 and when passing Tabulated results of our tests on a typical valve of 
a current of 0.29 amperes, an emission of 36 milli- this type are given below :— 


EDISON SWAN ELECTRIC CO.—Valve Type “P.V.5"’ D.E. 


Filament volts 5.0. : Filament current 0.29 amp. 
Emission total 36 milliamperes. | Filament cfficiency 25 milliamperes per watt. 
Plate Current at Plate Current. Amplification Impedance. 
Plate Volts. Zero Grid. Grid Bias. Miltiamperes. - Factor. - Ohms, ` 
Volts. 
40 © L75 —1.5 1.2 5.9 11,000 
60 j 3.6 —3 2.0 5.9 9,800 
80 6.0 —4.5 2.75 5.9 7,900 
100 8.75 —6 4.2 6.0 7,300 
120 11.8 —8s 5.25 6.0 7,000 
150 16.3 —10 7.4 6.0 7,000 
A 20 24 


handling a large input satisfactorily. 
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REDUCING LEAKAGE AND STRAY 

CAPACITY IN VALVE HOLDERS. 

It is well known that the capacity 
and possibility of leakage presented 
between valve legs must be carefully 
cuarded against, and especially so 
when constructing a short waye re- 
ceiver. It might be mentioned that it 
is not advisable to fit large washers 


VALVE HOLDER 

The panel is cut away between the vaive 

sockets to reduce capacity and leakage. 
under the nuts which, hold the valve 
legs in position, for by so doing the 
leakage path may be rendered very 
short. A most effective manner, how- 
ever, for reducing stray capacity and 
eliminating leakage consists of cutting 


BASE OF VALVE 


Scratch Hines on the base of the valve 

prevent leakage and improve the insulation 
between the pins. 

away the ebonite between the valve 

pins. This can easily be accomplished 

hy tinking up a number of holes with 


It 
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a small round file. Leakage can, of 
course, occur at the base of the valve, 
and to guard against this it is quite 
worth while making a number of 
scratch lines to divide up the pins in 


the manner shown.—A. G. W. 
0000 


ANOTHER VARIABLE GRID LEAK. 

A grid leak of simple construction 
is shown in the accompanying dia- 
gram. The. resistance value is vari- 
able from a few thousand ohms to 
infinity, and the construction is no 
doubt self explanatory. It consists 
of the following parts:—(A) an 
ebonite knob, (B) spring brass, (C) 
brass arm shaped as shown with 


in. hole at the end and screwed to 


take the bolt (DJ, (E) washer qin. 
in thickness, (F) a pair of locknuts, 
(G) a piece of strip brass from which 
connection is taken to the connecting 
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This variable resistance may also be 
found suitable for use as a variable 
anode resistance in resistance-coupled 
amplifying circuits. —H. M. T. 


Side view, showing the assembling of 
knob and spindle. i 
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A NEW H.F. TRANSFORMER. 


The high frequency transformer 
‘here described has given such good 
results that the writer considers it 
may prove of interest to other experi- 
menters. The design was produced 
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Front and sectional views, showing constructional details for making a variabile grid leak 


screw (H), (L) a short piece of lead 
taken from a soft pencil, (M) a cir- 
cular line, about łin. in width, form- 
ing the leak and made up liberally 
pencilling the ebonite surface, (N) 
screw and nut to pick up contact with 
the end of the pencilling and carry a 
piece of tin foil. 


in the course of some experiments 
carried out to determine to what ex- 
tent the transfer of energy in the con- 
ventional plug-in type of H.F. trans- 
former was electromagnetic and to 
what extent electrostatic. The 
primary and secondary windings are 
wound on two grooved spools 
A 23 
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Novelties from our Readers.— 
mounted at right angies to one 
another, and the coupling is brought 
about by overwinding each bobbin 
with a few additional turns and link- 
ing across as shown at C in the circuit 
diagram, P being the tuned plate cir- 
cuit, and S the secondary connected to 
the grid circuit of a subsequent valve. 

For broadcast reception the dimen- 
sions of each of the bobbins may be 
2łin. diameter by gin. thick. The 
groove is yin. wide and gin. deep. 
The lower horizontal bobbin contains 
the primary winding. The windings 
used to provide the coupling consist 
of seven turns of No. 24 D.C.C. 
copper wire on the lower bobbin, 


HT. 


New form ot construction for high fre- 
quency transformer. 


bringing out the ends through holes 
drilled in the flange and joining up 
to a core of ten turns on the upper 
bobbin. ‘These windings are covered 


with a single layer of Empire cloth, of 


and the primary and secondary wind- 
ings run on. The primary may con- 
sist of seventy turns of No. 28 
D.C.C., and the secondary ninety 
turns of the same wire.—H. W. M. 
o000 
IMPROVING THE VALVE HOLDER. 

Many of the valve holders met 

with at the present time are made of 
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composition possessing doubtful insu- 
lating and dielectric properties. The 
us2 of moulded material for support- 
ing the sockets of a valve holder does 
to a small degree increase the capa- 
city between the electrodes, but there 
is also a dangerof a biassing grid 


TO PLATE 


FILAMENT 
PINS 


TO GRID 


A good method ot avoiding capacity and 
poor insulation troubles. 


potential being created if the insulat- 
ing properties are not of the very 
best. 

In the accompanying diagram a 
method is‘ shown of using the usual 
type of valve socket to pick up con- 
nection with the filament and at the 
same time support the valve in a ver- 
tical position whilst connection is 
made with the grid and plate pins by 
means of small pieces of brass tube 
soldered to short flexible leads. The 
piece of tube can be bent to shape 
or sawn from the end of a valve 
socket. —J. E. S. 
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SWITCHING A LOW - FREQUENCY 
RESISTANCE COUPLED AMPLIFIER. 
In any 


correct plate potential to the various 
valves irrespective of how the switches 
may be operated. In the circuit 
shown here, it will be noticed that the 


A useful method of switching a resistance 
coupled low frequency amplifier. 


low-frequency switching. 
- circuit it is necessary to provide the 


FEBRUARY 25th, 1925. 


telephones or loud-speaker will be 
operated by the potential developed 
across the resistance connected in the 
plate lead of the last valve in circuit. 
If thought desirable, the various 
anode resistances may be connected 
up to the H.T. battery to give the 
requisite plate potentials, and, by 
using the switching arrangement 
shown, the correct potentials will be 
maintained when the plug is inserted 
into either of the three jacks. 

The novelty of the arrangement 
will be seen to lie in the use of the 
grid condensers as the output feed 
condensers in each of the three am- 
plifying circuits.—B. T. W. 
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An effective lightning protector for use 
out of doors. 


A LIGHTNING PROTECTOR. 


The above illustration shows how 
to construct a lightning protector, 
which may be fitted out of doors, and 
which should prove efficient in pre- 
venting damage being done to the 
receiving apparatus by heavy light- 
ning discharges.—J. P. 


: The two-valve receiver described here 
: is a most useful set because it has 
: only two tuning controls, and may be 
: used for the reception of long wave- 
: length signals as well as the broadcast 
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: by putting the appropriate tuning coils 
: in the two-coil holder. It is suitable 
: fortelephony and telegraphy, and, as 
: Faction is employed, ts sensitive and 
: Selective. The design has been made 
as simple as possible consistent with 
effectiveness, 
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By W. JAMES. 


Introduction. 


7 HIS two-valve receiver will operate a loud-speaker 
from the local broadcast station and the 1,600- 
metre station, and, under favourable conditions as 

regards the aerial-earth system and location, from several 

other broadcast stations as well. It has a valve detector 
ad one note magnifier, and the reaction coil is coupled 
to the aerial coil. If the reaction coil is brought too 
near the aerial coil, the set will oscillate, and the energy 
radiated may cause interference ; hence it is necessary to 
exercise reasonable care when tuning. The majority of 
receivers employ reaction in one form or other, and the 

Lenefits of-reaction are such that the fact that the misuse 

of reaction may result in interference is negligible com- 

pared with the advantages derived from its proper use. 

A valve detector without reaction is not a great deal more 

Sensitive than a good crystal detector ; by adding reaction. 
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however, the weakest signals may be magnified to such 
an extent that they are heard. | 
The wavelength range of the set is decided by the plug- 


in coils available. As the aerial tuning condenser is per- 
manently connected in series with the aerial, the receiver 
is quite suitable for the reception of the shorter wave- 
lengths—say, to 150 metres—and will also receive long 
wavelength signals when the appropriate plug-in coils are 
inserted in the coil-holder. 

Those who are interested in the 1eception of continuous 
wave and other Morse signals will find this set quite 
suitable, the beat note being obtained by increasing the 
coupling of the reaction coil with the acrial coil. 


Arrangement of the Set. 


The set has an ebonite front panel upon which are 
mounted the aerial tuning condenser, the fiiament resist- 
ances, two valve windows, and the tciephone. terminals. 
Attached to the bottom of the front panel is a base of 
wood which carries the valve-holders, fixed condensers, 
grid condenser and leak, intervalve transformer, grid 
battery, and the terminal strip- A two-coil holder is 
fixed on the side of the containing case. The set is 
therefore of the enclosed type, and access to the valves is 
had by opening the lid of the set. This is quite a neat 
arrangement, the set being easily assembled and wired. 
All external connecting wires go to the terminal strip at 
the back of the set, and the telephores are attached to 
the terminals on the front panel. 


| Construction. l 
Front Panel.—The front panel is of ebohite, and 
measures 12in. x 8in. x jin. This is a standard size, and 
the reader will probably be able to purchase such a panel 
of good quality ebonite nicely trued up and finished 
BI 
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' A Two Valve Set— ` : s. 

off. Those who have a piece cut.for them should allow 
sufficient for filing to the correct size. If the ebonite 
has not had its ‘‘ skin’’ removed, this should be. done by 


carefully going over the panel with a medium-grade car- : 


borundum cloth and a little oil. 

When the panel is finished off, mark it out from the 

layout given in Fig. 2. If the reader is not using com- 

ponents similar to those employed in the writer’s set he 

will, of course, use the dimensions given merely as a 
z 12 : 


Wa- | 3: 4. Wa. 1 | 
Fig. 2.—Arrangement of the ebonite panel. A=drill } in. dia.; . 


- 


B=drill 4 in. dia. to clear condenser spindle; C=drill 4 in. dia. 

tq clear rheostat spindie; D-drill A in. dia. and countersink for 

4BA screws; E=:drill , in. dia. for 4BA terminals; F--driil jin. | 

dia. and countersink ; G--driil ¥, in. dia; H=drill 4 in. 

guide and mark the positioty of the holes to be drilled 
according to the components by him. Templates of card- 
board or paper are often supplied by manufacturers ; 
. these should be checked carefully with the actual parts, 
as it sometimes happens that the positions marked on 


are 


View of set from above, showing in parowar ee of the parts on the base and 
the ng. 
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Fig. 4.—Details of terminai strip. A= drill 4, in.; B = drill į in. 
and countersink. 

the templates are not in agreement with the actual parts. 
Having marked out the panel, carefully drill the holes, 
and then, when this work is done, mount the parts on 
the panel and see that the tuning condenser and filament 
resistances have a smooth action. Sometimes it is neces- 
sary to spend a little time in adjusting these components 
before satisfactory results are obtained. | 

The Base.—The base is a piece of mahogany measur- 
ing 11}in. x 7in. x šin., and should be carefully cut to this 


ng- 
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Fig. 3.—Arrangement of parts on base. 


size. On it are mounted the valve- 
holders, grid condenser and leak, 
the  intervalve transformer, by-pass 
condenser, anode battery condensers, 
and the grid battery. These parts @ 


are arranged on the base as indicated 


in Fig. 3, and are screwed down 
with Jin. No. 4 round-headed brass 
wood screws. The grid battery and 


anode battery condensers are held | by 
passing lengths of No. 16 gauge wire 
round them and securing the ends of 
the wire with screws put in the base. 
On the back edge of the base is 
the terminal strip ef ebonite measuring 
Sin. x 1}in. x din. Particulars of this 
strip are to be found in Fig. 4; seven 
No. 4 B.A. brass terminals with con- 
necting tags are mounted on 
this strip. . 4 

A pair of brass brackets is 
employed to hold the base and 
panel at right angles, and, 
in addition, the bottom of the 
panel is screwed to the edge 
of the base. 
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A Two Valve Set— _ Operating the Receiver. — Re 

The Cabinet.—A drawing of the cabinet is given in ~ The writer employs a D.E.R. valve as the detector, 
Fig. 5 for the benefit. of those readers who prefer one and a D.E.6 valve in the note magnifier.. These valves 
of their own construction to a bought cabinet. . - = _ 


The two-coil holder which accommodates „the aerial 
and reaction coils is mounted on the side of the box in 
a position which is convenient for making adjustments. 
Four holes should be drilled in the side of the box for 
the connecting wires to the coil-holder to pass 


throtigh. 


Wiring the Set. 

The wiring diagram of Fig. 6 gives the connec- 
- tions. There are not many 
connecting wires in such a set 
as this, and there is plenty of 
room for them to be put in 
without making intricate 
bends. However, proceed 
slowly with the wiring, care- 
fully soldering the connec- 
tions tọ make the wiring 
durable and present a pleas- 
ing appearance. 

There are four flexible 
wires. These should be of 
rubber-covered wire, and are 
used to connect the coil- 
holder. The ends to be con- 
nected to the parts in the set 
should be put on first, and 
then, when the set is fitted in 
the cabinet, the free-ends passed through the holes pro- 
vided in the side of the cabinet and joined to the coil- 
holder. It is important that these wires be joined correctly. 


it rape of the back of the set. The four flexible 
wires on the right connect to the coil-holder. 


are heated from a 2-volt accumulator and 
are rated at 1.8 volts 0.35 amperes and 
1.8 volts and 0.4 amperes respectively. 
The D.E.R. valve works very well with an 
anode voltage of 50, and the D.E.6 with an 
anode voltage of 100, the grid bias of the 
D.E.6 being 44 volts negative. 
For the reception of local broadcast put a 
No. 50 coil in the aerial socket and a No. 35 
or 50 in the reaction socket. With the valves 
heated to the normal operating temperature, 
tune in a signal by adjusting the tuning con- 
denser with the reaction and aerial coils at an 
angle of about 45°. When a station is heard, 
make a careful adjustment of the reaction 
coupling until the best quality is obtained. 
If the signal is weakened by bringing the 
reaction coil nearer the aerial coil, the 
connections to the reaction coil should be 
SS se reversed. When a whistle or beat note is heard while 
ae <— oo tuning, the set is oscillating, and the degree of reaction 
Ye fA 5 should immediately be reduced. The writer does not 
agree with the practice of tuning in to ‘‘ the silent point ’ 


Pig. 5.— Sketch of cabinet, showing dimensions, position of slot in ; ; ` 
back for the terminal strip, and position of two-coil holder. and then endeavouring so to adjust the set that 16 
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PARTICULARS OF THE COMPONENTS EMPLOYED IN THE SET. 


: J Ebonite panel, measuring 12 in. X 8an. > 4 in. 
: 1 Ehonitle strip, measuring 8 in. X J} in. > } in. 
: 1 Mahogany board, measuring 11} in. X 7 in. X 3 in. 
+ 1 Tuning condenser, capacity 0-001 mfd. (Marconi Scientific 
; Instrument Co.) l 
1 F condenser, 0°00025 mfd., with grid leak clips (Dubilier). 
rid leak, 2 megohms (Dubdilie:). 
2 Fixed condensers, capacity 0'001 mfd. {Dubilier). 
2 Fixed condensers, i agi 0:5 mjd. (T.C.C.). 
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A Two Valve Set— 

is weakly oscillating. With this adjustment the set will 
oscillate and radiate when slight changes are made to the 
setting of the aerial tuning condenser or degree of reaction 
unless the greatest care 1s exércised. In any case, this 
form of reception results inunpleasant interference being 
caused to others. 

To receive the 1,600-meter 
high-power station, put a 
No. 200 coil in the aerial 
socket and a No. 100 or 150 
in the reaction socket of the 
coil-holder. 

For other wavelengths, the 

reader should consult the 
tuning tables supplied by the 
manufacturers of coils. 

It will be found that when 
the tuning condenser is set 
at a small value, the strength 
of the signals is not so great 
as when a smaller coil is 
used and the condenser set 
at a correspondingly higher 
value. The degree of . re- 
action required to bring the 
set to just below the oscillat- 
ing point also depends on 
the setting of the aerial con- 
denser. As the value of the 
condenser is reduced, less re- 
action is usually required. 

The reader can also find by experiment that the selec- 
tivity of the set depends on the relative values of the 
aerial tuning condenser and tuning coil. When the con- 
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2 Valve holders. 

1 Two-coil holder. 

1 Intervalve transformer ee : 
2 Filament resistances to suit valves (Igranic, f R ). a $ 
7 Grid battery, 44 volts POERI 
2 Valve windows. 

9 Terminals, No. 4BA. 


1 Cabinet (obtainable from Pickett’ s). 
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Fig. 6.—Wiring diagram. 


‘denser is adjusted to a small value, the set is usually more 


selective than when a larger capacity and smaller coil 
are employed. i 


THE WIRELESS 


HE extreme difficulty of constructing a cross-word 
puzzle embracing exclusively wireless terms must 
have been realised by many readers. Of the selection re- 
ceived at this office by the first post on Wednesday, Feb- 
ruary 18th, the majority were valiant efforts of imagina- 
tion, in which every possible device was introduced into 
the clues to establish even a remote relationship with wire- 
less science. Call signs and abbreviations were a provi- 
dential stand-by. 

After careful consideratión, we have decided ia award 
the First Prize of Two Guineas to the Rev. R. Y. 
Holmes, Monkokehampton Rectory, Winkleigh, N. 
Devon, for a meritorious effort embodying a highly 
original design. The Second Prize of One Guinea goes to 
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CROSS-WORD PUZZLE. 


Me As W Binns, 45, Newbridge Street, W orehia, 


- The following is the solution of the Cross- word Puzzle 


appearing in The Wireless World of February 11th :— 


ACROSS. 

Éd ARRL; 2, Pen; 5, ED; 4, UA; 5, FRS; 6, Base; 7, Unit; 
8, HC; 9, OKS; 10, Mass: 11, Echo; 12, Broadcast ; 13, ’ Radia- 
tion; 14, "ACC; 15, NT; 16, PRO; 17, TI; 18, ATS: 19, Art; 
20, AAA; 21, Facts; 22. ATI; 23, NB; 24, Neon; 25, Africa; 
26, Carbon; 27, Tyro; 28, II; 2; EA; 30, IEE; 31, RSGB. 


DOWN. 

i; Anatndis antenna; 4, URSI; 5, Fan; 6, Bulb; 8, Home; 
13, Range; 18, AAAA AA; A TR; 28, IRO; 32, RED; 33, RN; 
34, BEF ; 35, Or; 56, A set; "37, EY 38. ATI; 39, Cat; 40, 
Short; 41, DC; 42, Attract; 43. IP; 44, Noise; 45, SI; 4, 
GEE; 47, Beam transmission; 48, NI; 49, YB; 50, CKAC; 
51, SSH ; 52. Static ; 535, Soft. 
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Events of the Week in Brief Review. ~> i 


High-Power Austrian Broadcasting. 

At the end of this month a 10-kilowatt 
broadcasting station wilł, we understand, 
be in operation at Gratz, Austria. Test- 

„ìng is at present taking place on 700 
metres, 


Italy Bestirs Herself. 

Italy, for so long behind other nations 
in the matter of broadcasting, will shortly 
possess a system embracing practically all 
the country, 1f present plans are proceeded 
with. A station is now under construction 
at Milan, and a broadcasting scheme 
under discussion provides for stations »at 
Palermo, Naples, Florence, and Venice. 

It seems rather remarkable that the 
“land of song ” should hitherto-have been 
so badly served. 


“ Leviathan ” to Broadcast Again. 


During her voyage from New York to — 
_ Southampton, 


from February 28th to 
March 6th, the Leviathan will broadcast 
performances by the ship’s bands every 
night after the British stations have closed 
down, Songs and talks by eminent pas- 
sengers will also be included in the pro- 
grammes. Transmission will probably be 
on a wavelength of 317 metres, although 
it will vary at times from 200 to 545 
metres. - 

“S.B.” Confuses French Listeners. 

A complaint that the British broadcast- 
ing stations are “too easily identified ” 
is made by La T.S.F. Moderne, which 
writes :— 

“You hear 
the transmission is actually that of 
Bournemouth, This is because very often 
the English stations transmit simul- 
taneously.”” 

' Most annoying ! 
Modulation Experiments in Berlin. 

Experiments with a new system of 
modulation are being conducted from the 
Telefunken station in Berlin after the 
conclusion each evening of the programme 
fron the Vox -Haus station, states our 
contemporary La T.S.F. Moderne. 

A wavelength of 290 metres is employed, 
with a power of 100 watts. 


New Norwegian Broadcasting Station. 
_A broadcasting company has been estab- 
lished at Oslo (Christiania), and will begin 


‘London calling’ when , 


working almost immediately, in conjunc- 
tion with the Marconi mpany. At 
present we have no details concerning 
power, wavelength, and times of trans- 
mission. 


Amateur Relays Official, Message. 
An amateur transmitter was instru- 


mental in conveying an important official 
message from Mosul, Iraq, -to the Air 
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AT NEWARK, N.J. Conventional stan- 
dards are unknown in the design of 
American broadcast’ aerials, which 
abound in all shapes and sizes. WOR, 
seen in the photograph, is frequently 
heard on this side of the Atlantic. 


Ministry, in London, on Friday, Febru- 
ary 13th. ai 

At 11.15 on the evening in question Mr. 
G. L. Morrow (6UV), of Berkhamsted, 
Herts, picked up a CQ call. sent out by 
GHH, the R.A.F. station at Mosul. On | 
immediately replying, 6UV was asked if 
he could communicate an urgent message 
to the Air Ministry. He replied “Go 
ahead,’’ and the message was transmitted. 
Mr. Morrow then telephoned to the Air 
Ministry from the local police station, 
and soon after twelve was able to despatch 
a reply to Mosul. 


Six Watts Daylight Transmission. 

A notable transmission was carried out 
by Mr. E. J. Pearcey (2JU), of Fulham, 
London, on February Ist and 8th, when 
he worked in broad daylight with 2FN, 
at Nottingham, using an input of only six 
watts with an L.S.1 valve. 2FN reported 
signals as ‘‘almost strong’’ on a single 
valve. j 
That Souvenir Habit. 

A pair of- miniature Chilian stirrups 
carved in wood is being offered by Major 
R. Raven Hart (9TC) to the first amateur 
who succeeds in working Chile from 
Canada, Cuba, and from each district in 
the United States. 


Pigeons and Wireless Aerials. 

No evidence has been received by the 
Postmaster-General regarding injuries to 
pigeons through collision with wirele 
aerials, but he has asked the National 
Homing Union to furnish information so 
that the matter can be given further 
consideration 


CB8 or DA8? 
~ CB8, the well-known Argentine amateur, 
was recently reported to have changed his 
call sign to DA8, but reports have con- 
tinued to arrive giving the original call 
sign, and much confusion has arisen. 
Ve understand from Q.S.T., the 
monthly magazine of the American Radio 
Relay League, that Mr. Braggio uses the 
sign DA8 for local telephony but has 
retained CB8 for international working. 


Beam Wireless for the Dominions, 
Bodmin and Bridgwater are the sites 


officially chosen for beam stations com- 
municating with Canada and South Africa. 
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The transmitter will be housed at Bod- 
min, the. receiving apparatus being erected 
at Bridgwater. Ss oP. - # 
‘Similar stations, states the Postmaster- 
General, will eventually be erected in 
India, Canada, Australia, and South 
Africa, forming part of the scheme for a 
Dominions wireless system. 

DX in Bolivia. 

Until: recently Bolivian amateurs have 
been silent so far as transmission is con- 
cerned. We understand that several 
amateur transmitters are now working, 
using de for an intermediate pending the 
allocation of an initial. 


“Two-way Reception’ in Australia. 

Directional experiments carried out by 
a Charleville amateur, states a Reuter 
message from Melbourne, have shown that 
American signals reach Australia both 
from east and west, the former being 
stronger. 


More Transatlantic Telephony. 

For a period of twenty-five minutes Mr. 
J. Ridley (SNN), of Blackheath, main- 
tained a wireless telephone conversation 
with UIBCR on February lith, speech 
being strong and free from disturbance. 
Prior to this test, states Mr. Ridley, 
excellent telephonic communication was 
maintained with Danish 7EC. 


Broadcasting Advertisements. 

The idea of sandwiching advertisement 
matter between items in broadcast pro- 
grammes is distasteful to the British 
public, but such a scheme has been meet- 
mg with some success in Vienna. A busi- 
ness firm in that city recently broadcast 
an appeal for stenographers. A commer- 
cial letter was actually dictated before the 
microphone, taken down in shorthand by 
stenographic aspirants, and the typed copy 
sent in with applications on the follow- 
ing morning. 


“S.B.” on a Large Scale. 

Arrangements are being made to en- 
able the whole of America to listen-in to 
the Inaugural Ceremonies which are to 
take place on March 4th at Washington, 
D.C. This will be accomplished by 
linking up the majority of the more 
powerful broadcasting stations, includ- 
ing WEAF, WRC, WJZ, and WGY. In 
addition to the broadcasting of the 
event, a public address equipment will 
he installed at the Capitol for the bene- 
fit of the vast number of people who will 
witness the ceremony. 


Who is 1BL? 


A station with the above call sign, 
opezating on about 85 metres and calling 
CQ, has been heard on two recent occa- 
sions by a Blackheath reader. It is 
thought the signals may be of Chilian 
origin. Can any reader supply the de- 
sired information ? 


Russian Amateurs Get Busy. 

Another 
himself heard -in Britain. NRL, who 
gave his address as Radio Laboratorium, 
Nijni-Novgorod, was picked up at 
8.25 p.m. on January 30th by Mr. Eding- 
ton Sutton, of Wimbledon. At the time 
he was transmitting a CQ call on 8 
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Russian amateur has made . 


THE LAST WORD IN NAUTICAL WIRELESS. 
built for service in the harbour at St. George, Bermuda. 
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The new landing tender, ‘‘ Hamilton,” 
Ite equipment includes the 


latest types of wireless apparatus for communication with incoming vessels. 


metres, and was apparently anxious to 
receive QSL cards. 

As reported in our issue of February 
4th, Mr. Marcus Samuel, of St. John’s 
Wood, London, received signals from 
R-1FL, another Nijni-Novgorod amateur, 
on January 19th. 


Spain’s New Broadcasting Stations. 

Popular enthusiasm for broadcasting is 
spreading in Spain and the announcement 
is made of the erection of two more 
stations at Bilbao and Cadiz respectively. 
Both stations, which will operate on a 
power of 500 watts, are being constructed 
by a French company. — 


New Time Signals. 

Amateurs who are in a position to tune 
up to 23,400 metres may be interested to 
learn that a new series of time signals 
is being transmitted daily on this wave- 
length (C.W.) by La Fayette (Croix 
d’Hins) with the call sign LY. 

The signals will be automatically trans- 
mitted by the standard clock of the 
Paris Observatory, and will continue 
from 7.54 a.m. (G.M.T.) until 8 a.m. 

From 8 o’clock onwards, for a period 
of a quarter of an hour, a series of 
‘scientific ” or ‘‘vernier’’ signals will be 
sent’ out. A complete schedule of the 
transmissions is given in the Admiralty 
Notice to Mariners, No. 144, of the 
present year. 

Misuse of Call Sign. i 

Mr. W. A. Ward (2IŘ), of Sheffield. 
reports that illicit use is being made of 
his call sign in the Portsmouth area. The 
call sign is allocated to his portable 
station, which is not at present in use. 


Portuguese Amateur Transmitters. 

Four amateur transmitters have begun 
work in Portugal, states our Paris corre- 
spondent, and are using the call signs 
1PAA, 1PAB, 1PAC, and 1PAE. 1PAB 
transmits on 130 metres between 11 p.m. 
and midnight. 1PAE works on 150 
metres, but no other particulars are forth- 
coming. 


ATMOSPHERICS. 


“On S (7.30) Miss Carrie Tubb 
and other vocalists will be simultaneously 
broadcast.’’—Daily paper. 
Not so distressingly disintegrating as 
it sounds. 
0000 
A loud speaker has been designed in 
ue form of a ‘‘ beflounced and befrilled 
lady.” 
Some will regard this as a very shallow 
disguise. 
0000 
Although the Victorian amateur whose 
telephony reached these shores keeps early 
hours, he should not be described as an 
Early Victorian. 
oo0o0oo0o 
Refrigeration is to be broadcast in 
America. We have an idea that certain 
broadcast transmissions in this country 
have already produced a similar effect. 


“ . . with all these cares weighing 
so heavily on the shoulders of your 
favourite announcer, is it any wonder 
that at times he is inclined to a little 
‘crabby '?’’—Radio Bug, Winnipeg. 

But suppose the listener gets ‘‘ crabby ” 
and closes down? How would the 
announcer hke that? 


FEBRUARY 25th, 1025. 


A ee 
cone 
h a 
AS A t 
fate + eg —_ 
4 a _ eee 
ee 
— 


vee 
~ 


wea re. Be we 


REE TELIA 
a. r Ape EN L END a 


K ala o nK 
ERDE T 
~ 7s, 


Tottenham Wireless Society. 

“The Theory, Construction, and Pse 
of Transformers,’’ formed the title of an 
interesting. lecture delivered on February 
4th by Mr. A. G. Tucker. Most of the 
leading manufacturers contributed to the 
success of the evening by the loan of 
samples of their apparatus. 

The lecturer went very fully into the 
theoretical principles of bofh high and 
low frequency transformers. Samples of 
windings were examined and discussed, 
and useful information was furnished on 
the assembling of the various types of 
instrument. ; 

A large number of L.F. transformers 
were then tested by Mr. F. J. A. Hall, 
but owing to lack of time the completion 
of the test had to be postponed until the 
next meeting. 


Hon. Secretary : Mr. A. G. Tucker, 42, . 


Drayton Road, Tottenham, N.17. 


Barnet and District Radio Society. 


There was a large attendance of mem- 
hers at the Society's annual general meet- 
ing, held on January 29th. 

A satisfactory financial statement pre- 
sented by the treasurer, Mr. C. Randall, 
showed a substantial balance on the right 
side. As a large balance is not necessary 
to carry on the Society’s work, it was 
decided to utilise part of the money to 
parchase adgitional books for the library 


and new apparatus for experimental work. 


Mr. Watson Baker was re-appointed 
president, and Messrs. C. Randall and J. 
Nokes were re‘elected treasurer and secre- 
tary respectively. 

Instead of forming a separate branch 
for junior members, it has been decided 
to admit persons under 18 to full mem- 
bership at an annual subscription of 
2s. 6d. instead of 5s. 

Some attractive features have been 
arranged for 1925, and prospective mem- 
bers should apply without delay to the 
hon. secretary, Mr. J. Nokes, Sunnyside, 
Stapylton Road, Barnet. 


Strea dio Society. 


A lecture and demonstration on the 
transmission of infra red rays was 
pi by Mr. C. H. Roddis on Jamúary 

th. The experiments were most suc- 
cessful, reception of the invisible beam 
emitted from a torch from one end of the 
hall being clearly received on a one-valve 
set controlled. by a selenium cell. . 

On February llth Captain Plugge de- 
livered an interesting lantern lecture 


descriptive of the Continental broadcast- 


ing stations. 
on. secretary, Mr. N. J. H. Clarke, 
2%, Salford Road, S.W.2. 
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FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 25th. 
Streatham Radio Society. — Lecture: 
* SRZ.” By Mr. A. G. Wood (SRZ). 
Radio Researc Society, Peckham.—Lec- 

ture: “ Primary Cells.” : 
Manchester Radio Scientific Society.—Open 

evening. i 

THURSDAY, FEBRUARY 26th. 


Luton Wircleas Societu.—At 8 p.m. At the 
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Hitchin Roed Boys’ School. Lecture 
l and cxperiment for beginners. 
Sheffield and District Wircless Society.—At 
7.30 pm. At the Department of Ap- 
plied Science, St. George's Square. Lec- 
ture: “Some Problems in Effictency.” 
By Mr. W. Burnet. 


MONDAY, MARCH 4nd. 


Dorking and District_Radio Socicty.—Lec- 
ture: ‘Care and Maintenance of Accu- 
mulators.” By Mr. G. E. Taylor. 


WEDNESDAY, MARCH 4th. 


North Middlesex Wireless Club.—At 8 p.m. 
_ At Shaftesbury Hall, Bowes Park, N, 
Annual general megting. | 


TSOOKOOOOOOOOOOOOOOOOOOOOS 
oolwich Radio Society. 

The society’s monthly magazine, ‘‘ The 
Oscillograph,’’ makes its first birthday 
bow with the February issue, which is 
packed with entertaining and instructive 
matter dealing with the work of this very 
active society. The idea of a club maga- 


zine was fostered by Mr. Fraser, to. 


whom is due the establishment of “ The 


Oscillograph ’’ as an officially recognised 


department of the society’s work. 


Mr. G. Leslie Morrow (6UV), the amateur 

who successfully relayed ‘an. .mes~. 

r Ministry, 

London, is seen on the left in this photo- 
graph. 
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TRANSMITTING NOTES. 


Long-distance Telephony, 

The past fortnight has been excep- 
tionally favourable for long-distance tele- 
phony, and full advantage has been taken 
of this by G20D, whose fine work in con- 
junction with A3BQ has received well- 
merited praise. We may expect further 
developments in this direction very soon. 


Thanks from New Zealand. 


The writer has received long letters 
from Messrs. Slade and Dillon Bell 
thanking British amateurs for their 
letters and reports. They regret that 
they cannot reply to all these indi- 
vidually. 


The London Amateur Convention. 


Definite news has been received from 
the A.R.R.L. stating that after the Paris 
Convention the Americans will have to 
sail back on April 25th. It has therefore 
been decided to hold the First’ British 
Convention in London on April 24th. It 
is hoped that all interested will keep this 
date open as we are anxious to extend a 
warm welcome to our brother amateurs 
from across the Atlantic and other parts. 
Full particulars of the Convention will be 
circulated in due course. It is also hoped 
to give a dinner in honour of Mr. Hiram 
Maxim, President of the A.R.R.L., on 
April 25rd. A fund has been opened for 
the entertainment of our overseas friends, 
and it is hoped there will be a ready 
response. : 


Tests from NEF. 


British amateurs are requested to listen 


on 54 metres on Sundays for special tests 


from NKF (Washington) on 1,400 metres. 


Letters Waiting. 


QSL cards and letters have been re- 
ceived for GGHW, G5OK and G6GH,` 
and these transmitters should apply for 
them to the writer. — 


The Paris Conference. 


Unfortunately the appeal to members 
of the T..and R. Section to form a party 
to proceed to the! Paris Conference in 
April has met with a, poor response. 
Applications must be received from at 
least twelve more members before special 
facilities can be arranged. Incidentally 
the date of the Conference has been 
changed to April 14th-19th. 

All communications regarding the above 
should be addressed to Gerald Marcuse, 
hon. secreta:y, T. and R. Section, ‘Radio 
Society of Great Britain, 53, Victeria 
Street, London, S.W.1. 
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The “Pirate” Question Again. 

The new Wireless Telegraphy and 
Signalling Bill ought certainly to send the 
wireless dovecotes fluttering, and it does 
seem terrible if, as some papers have 
bluntly asserted, the “ pirate” is now 
subject to a penalty of twelve months’ 
imprisonment. It ıs true, of course, that 
no such drastic penalty would ever be 
devised. but if penalties are to be devised 
at all they ought to be in the realm of 
a fine of forty shillings, or something like 
that. 

loom oko) 
“ Right to Search.” 

Then the “ Right to Search ” Clause is 
something that cannot be allowed to pass 
without further explanation. Of course, 
in wartime if a person were suspected of 
concealing wireless apparatus for the pur- 
pose of interfering with signals some such 
powers would be necessary, but if the 
police or other officials were to be given 
powers to search every house to see if 
there was a crystal set, then obviously 
the whole system of broadcasting would 
come to 2 standstill, for that is something 
that no Englishman, much less a Scotsman, 
would for a moment tolerate. 

oO000 


A Drastic Remedy. 

In fairness to the B.B.C., it must be 
stated that they have nothing Whatever 
to do with this new Bill. They have not 
been responsible for the framing of any 
of its provisions. All that they have ever 
suggested to the Post Office is that the 
Post Office should take some means of 
dealing with those people who wilfully 
refrained from taking out their licences. 
To suggest twelve months’ imprisonment 
for a “pirate” is almost as drastic a 
remedy as cutting off a little boy’s head 
to cure him of whooping cough. 


coocoo 


Public Goodwill. 


The British broadcasting enterprise has 
been built up on the goodwill of the 
British public. Whenever an appeal to 


BS 


the honour of the public has been made 
they have in the main responded magnifi- 
cently. One has only to recall the won- 
derful response of the so-called “ pirates ” 
when a licence was devised covering their 
particular needs some eighteen months ago 
to realise that the heart of the British 
public beats true, and it will be an ill 
day for the B.B.C. if ever they alienate 
the goodwill of the people, which they 
have in such abundant measure just now. 
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2EH in Trouble. , 

Poor old Edinburgh seems to be having 
a hectic time with its wireless station 
just now. So many complaints were 
received about the transmission that the 
B.B.C. increased the wavelength from 328 
to 465 metres. This did not create satis- 
faction, so they went back to 328 metres 
again. 

90000 
A Land Line Incident. 

Mr. Arthar R. Burrows, Director of 
Programmes of the B.B.C., had a most 
exciting Sunday afternoon on the occasion 
of the recent heavy snowstorms in Scot 
land. He learned that all communication 
was severed with the “ Land o’ Cakes,” 
and he wondered how he was going to 
get in touch with Glasgow to tell them 
that their line was broken down. So he 
sent out an S.O.S. message from Chelms- 
ford asking any listener who picked it up 
to communicate with Glasgow station.’ 

oo00 


Independent Caledonia. 

As a matter of fact, however, there was 
no need to worry, because Scotland is well 
able to do without London any old time, 
and they just carried on with other 
programmes. R 

It sometimes happens that the land line 
to Glasgow does break down, and Glasgow 
have no difficulty in picking up Chelms- 
ford wirelessly and relaying it. 

oo0oo0o0 


A Howler. 

If Chaucer's pilgrims survived to this 
day they would tell with gusto a tale from 
Maidstone, where the slecteicity failed 
recently and the post office had to work 
by candle-light. A clerk, in the semi- 
darkness, accidentally issued a dog licence 
in lieu of a wireless—licence, and ever 
since that the applicant's wireless set has 
been howling continuously. 

o0o00 


B.B.C. and Amateur Drama. 
The B.B.C. are seeking fresh: woods and 
pastures new in the theatrical world. 
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NEWS FROM THE STATIONS: 


They have started an Amateur Dramatic 
Club of their own, and they hope to give 
a play in one of the suburban theatres 
some time in April. This will not be 
broadcast, but the idea suggests that, fail- 
ing accommodation with the theatres, the 
B.B.C. could run a theatre of their own. 


oo0o0oọo 
The Director of Programmes. 
Some people have the idea that. since 


Mr. George Grossmith has been appointed 
to advise on the programmes side of the 
B.B.C. Mr. Arthur Burrows is not taking 
the same active interest that he was. 
Nothing could be further from the facts. 
Mr. Burrows continues—as he has been 
since the formation of the company— 
Director of Programmes of the B.B.C. 
He is almost the only official on the pro- 
grammes side that has not changed his 
function since broadcasting began. 
0000 


All Day and All Night. 


He is now even more intimately asso- 
ciated with the Programmes Department 
than ever before. Not content with -work- 
ing all day, he listens nearly every night 
to some station or other, and makes critical 
suggestions on the programmes provided. 

0000 


Ministerial Talks. 

The Ministry of Agriculture and Fish- 
eries food prices bulletin will be read 
every Friday at 6.35 p.m. in future, 
instead of on Thursdays as previousiy 
stated. This is in order that the bulletin 
may be followed by the Ministry of Agri- 
cultures talk at 6.40 p.m. on alternate 
Fridays. Both bulJetin and talk will be 
simultaneously broadcast to all stations of 
the B.B.C 


oo0c0o 


No Inspectors Need Apply. 

Some people are nothing if not enterpris- 
ing and ahead of the times. Since the 
announcement of the new Wireless Bill 
the B.B.C. have received quite a number 
of applications from people who are 
anxious to act as inspectors under the new 
measure. Needless to say, these have been 
politely informed that there is nothing 
doing. 

0000 
Cross-words Broadcast. 

On Friday, the 27th February, Bourne- 
mouth Station will transmit the first radio 
crossword puzzle. This is in the form of 
a competition, and entries Thust reach the 
Bournemouth Station not later than the 
last post on February 28th. A diagram 
is published with the Radio Times, and 
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the announcer will read out the clues, 
which will be followed by a song or an 
instrumental piece which will contain the 
cross puzzle word. In the case of an 
instrumental piece the word will be found 
in the title, and’tn the case of a song the 
word will be slightly accentuated by the 
singer. A short space of time will be 
allowed between each word for. competitors 
to enter them on the diagram. After the 
crossword puzzle there will be half an hour 
of popular overtures by the Wireless 
Orchestra. ~ 
oo0oo0oọ 
End of the World. 


A letter has recent!vy been received by 
the B.B.C. fram a man who says that on 
the night when the Adventists were 
expecting the end of the world to come 
two gentlemen were listening-in for 
America in Liverpool. Being unable to 
get it, they came to the conclusion that 
the end of the world had come on that 
side of the Atlantic. 

0000 
Engineers Testing. | 

In order that the B.B.C. engineers may 
have aeclear evening for line tests once 
a week, Friday evenings from 10.30 on- 

wards have been allocated as from March 

6th, during which period all stations must 
close: down. 

The late night rota will, therefore, be 
amended as from the week beginning 


JAPAN CALLING. 
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Sunday, March Ist. 


Bournemouth (9 p.m.) ... 
Cardiff (8.15 p.m.) 
Manchester (3 p.m. 
Newcastle (7.20 p.m.) 


Monday, March 2nd. 
= Glasgow (7.35 p.m.) 


Belfast (7.35 p.m.) 


Tuesday, March 3rd. 7 
5XX (7.20 p.m.) ... bas ae 
All station except 5XX (7.30 p.m.) 
All stations except 5XX (10 p.m.) 
Wednesday, March 4th. 
London and 5XX (7.20 p.m.) ... 
Birmingham (7.30 p.m.) ... a 
Cardiff (7.20 p.m.) ua 


London and 5XX (3 pm) ... St. 
other Stations. 

J. H. Squire Celeste Octet. 

Welsh Service, conducted by the Arch 
Druid. 

Welsh Programme. 

Philharmonic Concert, relayed from the 
Palace. Theatre. 
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FUTURE FEATURES. 


David’s Day Programme. 


bB to 


.: “Jeanie Deans’”’ or “ The Heart of Mid- 
lothian ” (Sir Walter Scott). 
Sungs and Folk Music. 


Excerpts from Shakespeare. 
“The Sea.” : 
“The Country.” > > 


Sullivan Programme. l 
A Jubilee Celebration and Ballads. 
Symphony Concert, relayed from Bristol. 


Conductor : Eugene Goossens. 


Thursday, March 5th. 
London (7.35 p.m.) 


Manchester and 5XX (7.35 p.m.) 


Friday, March 6th. 
London and 5XX (7.30 p.m.) ... 
Glasgow (7.30 p.m.) ... ss 


Saturday, March 7th. 
Birmingham (7.30 p.m.) ... 


Manchester (7.30 p.m.) ... 


March 1st, and these transmissions will 
take place on Monday evenings from 10.30 
to 11.0. During these periods all stations, 
except the station working late, must close 
down. 


The Late Night Rota. 
The scope of the late night rota will be 
extended. It will include all relay 
stations in addition to all main stations, 
and will in future be as follows :— 
Glasgow, March 2nd; Sheffield, March 
9th; Cardiff, March 16th; Edinburgh, 
March 23rd; Manchester, 
Dundee, April 6th; Birmingham, April 
13th ; Leeds-Bradford, April 20th; Aber- 
deen, April 27th: Plymouth, May 4th; 


Aa incongruous blend of Eastern and Western civilisation is revealed in these photographs 


the mast and stadio at the Tokio broadcastin 
the mast is scientifically constructed an 


station. Fragile though it appears, 
of considerabie strength. 


March 30th; ` 


Chamber Music Evening. S.B. to other 
Stations. pa 
The Hallé Orchestra. 


Italian Night. 
Birthday Programme. 
Stations. 


S.B. to other 


The Opera, ‘“‘ Faust ’’ (Gounod). 
“A Night in Hawaii.” 


Newcastle, May 11th ; Swansea, May 18th; 


5XX, May 25th; Liverpool, June lst; 

Bournemouth, June 8th ; Hull, June 15th ; 

Belfast, June 22nd; Stoke, June 29th; 

London, July 6th; Nottingham, July 13th. 

Notice will be given in the Radio Times 

every week of the station taking late duty. 
0000 


“Special Arrangements. 


In the event of the regular programme 
for some reason lasting beyond 10.30 (such 
as an extra S.B. Night), the station taking» 
late duty will transmit for half an hour 
after the other stations have closed down. 
In the event of an ordinary programme 
lasting after 11.30, the late night trans- 
mission’ will be curtailed so as to end at 
12 o'clock. Ig the event of the ordinary 
programme lasting till 12 o'clock, the late 
night transmission for the week will be 
cancelled. 

cooo 
Fairy Tales that Misfire. 

The B.B.C. Children’s Hour is being 
recast. It seems that fairy tales are not 
so easily swallowed by youngsters who 
have got used to listening. 

As a matter of fact, the B.B.C. must 
have broadcast nearly all the fairy tales 
in all the languages which are worth broad- 
casting already. 

oc320o0 
Why not G.K.C. ? 

One wonders why it is that the B.B.C. 
have never broadcast some sparkling 
conversation by people like Gilbert K. 
Chesterton, who is busily writing an 
“ Ox-Trot °? in praise of beef for the 
B.B.C. to broadcast. 
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| HOW TO BUILD AND ERECT AN 
i | AMATEUR MAST. 
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One of the masts at the station of Mr. F. H. Haynes (2DY). Itis 
built to the design given in this article though the height has 
been extended to 60 feet. 


HE problem of how to build and erect an aerial 


mast 50ft. high has no doubt faced many ama- 

teurs. Although it is not an expensive matter to 
construct such a mast, the erection presents some difficul- 
ties in the absence of somewhat elaborate erection gear or 
previous experience. 

In this article a design is put forward for a 4oft. stayed 
lattice timber mast which is of such construction that the 
amateur may easily extend the height to suit his own 
requirements. ) | 

The design embodies the following features :—No skill 
is required beyond that of the general handyman ; it is 
light, cheap and effective, and a considerable proportion 
of the work may be carried out indoors. The mast when 
completed will repay the amateur for the trouble he has 
taken. After erection it can be climbed as if one is 
ascending a ladder. 

The accompanying table serves as a guide to the amount 
of stay base and height of the stay attachment, which are 
also indicated in Fig. 1. 

In the designer’s opinion the amateur will be well 
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good yellow deal. 


By F. J. AINSLEY, A.M.1.C.E. 


` 3 A mast of the type described here looks well and will give many years of ; 
: service. The design is such that the mast may be built by 
the usual household tools and the skill of the general handyman. 
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advised not to exceed a yoft. mast unless he is prepared 
to take a certain amount of risk during erection and some 
little trouble in preparing the erection gear, although in 
proper hands a taller mast can be erected, as may be seen 
by the photographs. 

General Design. 

The general design consists of four leg members (set at 
the corners of a square) braced together both horizontally 
and diagonally to form a complete structure. The mast 
is held in position by four stays, secured towards the 
upper part of the mast, and to suitable anchor stakes 
driven into the ground. It rests on bricks, and is held 
in position at the base by four foundation posts. 

Selection of Timber. A 

The first consideration is the available space at hand 
for the construction of the mast, erection and stay anchors. 
A decision with regard to height may then be made, and 
the amount of timber required estimated. The selection 
of the timber is the next important item. This must be 
There are various kinds of deal ; two 
commonly known are white and yellow. White deal must 
be rigorously avoided. 

Timber yards usually keep a good stock of yellow deal. 
It is yellow in colour, from straw to a deeper tint when 
cut, has a good grain, marking yellowish brown and a 
clean, smooth surface when planed. It is free from 
cracks’ (known as shakes), but has some knots, which 
unless dry or loose are not detrimental to its strength. 
The external appearance may appear to be dark or black- 
ened, through exposure to the atmosphere; this is of no 
consequence ) 

Unless you especially ask, the timber will be what is 
termed sawn timber ; but it can be procured planed at a 
slight extra cost. The dimensions shown in the figures 
are the finished or required size. Thus, when ordering, 
state for the leg members, timber to hold up to 14in. 
square, otherwise you will receive it 1łin. square. the 
deficiency having disappeared in the saw cut. 

Generally the inexperienced eye cannot distimguish 
externally the classes of timber, but one is quite safe in 
purchasing from an established firm of timber merchants 
and asking for good yellow deal. 


j Stavs. 
Height es | Ba 
of mast. P = 
Feet Height. > 
cet. Feet. 
D0 | 48-28 
45 | 39 
40 34 
35 30 
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How to Build and Erect an Amateur Mast. 

The purchaser must also state that the timber must be 
straight and square, free from sap, shakes, large or 
loose knots, twists, warps or wavy edges. 
timber is always sold to these requirements, so that 
nothing special is asked for in the above remarks. . 

The straightness of the rin. x fin. bracing is not essen- 
tal, as it is cut into short pieces; but the leg members 
must be true and square. ) 

The drawings showing the design are self-explanatory. 
Fig. 2 shows 
the general 
arrange- 
ment, and 
gives the 
position of 
the leg joints 
and: stay at- 
tachment. 

Figs. 3A, 
B and C 
give the de- 
tails of the 
base and 
method of 


cross brac- 
ing, which 
continues in 
like manner 
to the stay at- 
tachment, de- 
tails of 
which are 
found in 
Fig. 4. 

Care should 
; be taken 
to slightly Stagger the bracing on two adjacent faces, so 

t the wood screws do not foul. 

The mast is slightly tapered at the top for the sake 
% appearance, and it is quite a good plan to adopt. 


Fig. L—La 
“~t-ayout of aerial. H=Height of stays; 
L--Length of stays; B- Lengeh of base. 


Method of Gonstruction. 


a the leg members to the correct length and make 
ia Joints. Two consecutive members should be 
Pe ewed together to test for straightness and given some 
‘tinguishing mark, so that the same two pieces may be 
eee again in a similar manner. The lower and 
four | “8 members may be left slightly long and the 
ie egs sawn to the same level on completion of the 

` Next cut all the horizontal members to the correct 


a 


INTERNAL 


2 
VERINVINV NY NINVINZSY NE SS es 


Gocd quality 


securing the © 
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AER 
. World 
length, r2in., mark off, and drill and countersink a hole 
Zin. from each end for the screws. 


The drilling and countersinking of the screw-holes is 


Fig. 32a.—Side view 
of the base, show- 
ing the method of 
securing the cross 
bracing. 


N° 10 WOOO 
N 
SCREWS 2 LONG 


. Sr, E 
INTERNAL 1-2 E T 
BRACING N Lzan 1-1 1-1 12 12 12 12 


—---14-6 ah Ld ] 
i Pey a 12-10 
ALL HORIZONTAL MEMBERS SPACED 1-2 CENTRES% 
32’- 1042) —-—__. -Z e —— T- — 
40 -2⁄2 
LEG JOINT LEG JOINT 


Fig. 2.—The general arrangement of the mast. 
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most important. The holes in all cross members : 
should be just large enough to push the screw into, ù 
and the countersink just sufficient to receive the ‘ 4 
screwhead flush. 3/ 

It is well to remember that the mast dépends entirely > jc adhe /h 


on the screwed joints for strength and sta- Nọ 10 woop: ei 
bility, provided good timber is used. f e va 

The leg members must also be drilled, SCREWS 2 LONG ae 
but with a smaller drill (one jin. dia.) to tet gated 
a depth of about three-quarters the 1 5⁄2 2 xi. 
amount the screw enters the leg. p 

Now take two leg members and mark A COACH BOLTS 
off at intervals of 1ft. 2in. and secure the n 
horizontal members. Set this frame 6 LONG 
square and nail a batten diagonally across 
the legs; this locks the frame, and the 
correct length may now be ascertained for 
the diagonal members. One diagonal may 
be used as a template to mark off and cut 
others ; but it is advisable to test for length 
and the position of secrew-holes in the 
diagonals occasionally. 

When two opposite sides of the lower 
portion of the mast have been made they 
are set on edge and the remaining sides 
filled in with bracing. 


PACKING 


BRICKS 


FOUNDATION 
POST 
Z- X2 X? 


Fig. 3b.—Front view of the base. 


It is the better plan to complete each section of the 
mast separately for the convenience of movement ; in this 
case Care must be taken to see that the herizontals-are 
all the same length, so that the leg members are in line; 
also that the horizontals are parallel, otherwise they look 
unsightly when the mast is erected. | 

At the stay junction 2in. x rin. timber is used for the 
horizontals and the upper portion of the mast tapered, 
as may be seen from the figures. When the 2in. x in. 
horizontals have been secured, spring the leg members 
in and then attach the top cross pieces, and afterwards 
the intermediate horizontals, which are cut to the re- 
quired length. Finally, fit the diagonals. Care must 
be taken to keep the tapered portion symmetrical with 
the parallel part of the mast. 

Stays. 
The stays must consist of wire rope,* not jute, flax, 


! The expression “wire rope’’ will be used for galvanised 
steel wire ropes, and expression “‘rope’’ for jute, flax, hemp 
or manilla ropes. Common ropes are made oi jute. The term 
“galvanised iron wire” is commonly used, but the wire is 


The base stands upon a brickwork foundation, and is held in i 
position by four foundation posts. nearly always mild steel. 
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How to Build and Erect an Amateur Mast. 
hemp or manilla, as these become tight and slack with 
weather conditions and soon weaken and break. The 
wire rope should be six strands of about No. 20 gauge 
galvanised steel wire. Most ironmongers sell a.stranded 


r Fig. 3c.—Pian of the base. 


7 


wre rope for clothes lines, which can be purchased -in 
; looft. coils ; this is quite suitable for mast stays, and has 
the advantage of cheapness. The stay lengths are given 
; Inthe table, but each stay should be cut, say, 2ft. short 


and about a 6ft. length of rope attached. ,This is a great 


NONE STAY WIRE MUST 


er 


FIT DIAGONAL 
HARD UP 


Wier ms 
FOUR SCREWS | 
AT EACH JOINT 


Si) __ 
NGG je 
NAGS 
Mane gil 


INTERNAL 
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CHOCKS 


Fig. 4.—Details of the stay attachment. 


PASS ROUND THE FOUR LEGS 


CHOCKS 


BRACING — 7 
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Fig. 5.—Details of head of mast. 


convenience when handling 
the stays during erection and 
making fast. When the mast has been erected the rope 
can be replaced by galvanised wire of about No. 16 
gauge, as shown in the illustration of stay anchors. 

The attachment of the stays to the mast is best 
arranged for by binding the wire round the leg members, 
as illustrated in Fig. 4, and seizing the wire back on. 
itself. Splicing a rope is not every man’s job, so that 
seizing may be resorted to. j 

Take two strands of the wire and thread them througls 
the rope before.binding up the ends, repeat this process- 
with all the strands, and let the length of the binding or 

seizing be at least zin. 

At least one stay should 
embrace the four legs of the 
mast. It is perhaps better 
to use a spare piece of wire 
rope and pass it round the 
mast, over the zin. x rin. 
horizontals, where it can be 

held in position by means of 
staples or nails.’ It is im- 
portant that this should be 
done to prevent any one leg 
member being torn away 
from the mast during the 
process of erection. 


INTERNAL 
LT BRACING 


CaM 
N 


LEG 
MEMBER Anchors. | 
These consist of timber 

stakes as illustrated in Fig. 

6, having a cross section of 

3in x 2in. and being 3ft. to 

3ft. 6in, long. They may be 

of hard wood, oak or beech, 

but yellow deal is quite ef- 

cient and more easily pro- 
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cured. The size of the stakes may appear large, but it is 
as well to remember that they have to withstand the pro- 
cess of rotting when placed in the ground. To avoid 
splitting them when they are driven in, a few turns of 


reploced “ty N16 gage 
won wwe. 
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Eréction. 


For masts not exceeding 4oft. in length the following 
method may be employed. First see that the aerial 
halyard is properly attached at the masthead and free to 
tun through the sheave block.. Secure it near the base 
of the mast and coil up any free end ; it does not want to 
be hanging about during erection. 

The base of the mast is set near the foundation bricks 


turns 
cfevaels 


in such a manner that the aerial halyard passes through 
the correct side of the mast. The upper end is then 
raised as high as possible and propped up by means of 
two props or ladders, one on each leg. Fig. 7 
shows the general scheme of things. When the mast has 
reached about 40° it can be hauled up by pulling on two 
of the stays. 7 

The tail rope on each stay should reach to the anchors 
and a turn be taken round them. This will hold the 
mast while the two ladders or props are worked along 
under the mast. They are then used to push the mast- 
head upwards two or three feet, after which the stay 
ropes must be hauled in and secured again to the anchor 
stakes. By repeating this process once or 
twice the masthead will be raised. sufficiently 
to complete the lift by means of the 
stays only. 

When the mast is nearly vertical, 
secure the two back stays, or if 
they are secured to their 
anchors before erection, ad- 
just them. They will 


Fig. 6.— Arrange- 
mest of anchor 
stakes. 


wire round the top of each is advisable. When in the 
ground each stake should resist the efforts of two men to 
move them any appreciable amount sideways. They 
should be set at an angle of 60° with the ground level 
and point away from the mast. 


Foundations. 


The mast is arranged to stand on bricks to prevent it 
sinking into the’ 
ground, and is held 
sideways by means 
of four timber 
posts. The bricks 
should be arranged 
in position before 
erection and the 
posts driven in after the mast has been erected. 

Keep a careful watch to see that all four legs rest 
evenly on the bricks. This is best achieved by having a : 
broad wood wedge under each leg, which can be tested 
by tapping with a hammer. 

For the first few days after erection it is advisable to 
tap these wedges and drive them home if necessary. 


mast. 


now act as a check in case the 

mast tends to go right over. 

When the mast is upright and 
all four stays secured (but slightly 
slack), two or three men can lift 
the mast on to the brick founda- 
YF. tion, when the stays can again be 
l adjusted and the foundation posts 
These need not go very far into the ground 
about 18in. is sufficient. The mast legs and founda- 
tion posts are then drilled and bolted up and wire attached 
to the stay ends in place of the temporary rope tail 
pieces. The job 1s then completed. 

In all cases arrange to bring the aerial halyard over 
the mast to an anchor stake, which is placed on that side 
of the mast away from the aerial and at an equivalent 
distance to the other anchor stakes. 


Painting. 


It is essentia] that all timber work should be given a 
coat of some preservative before erection. The best plan 
is to creosote it, or use solignum. This, however, is 
more expensive, but has the advantage that it can be 
purchased in several colours. Creosote is practically 
dark brown to black. A light brown solignum looks 
well. 

If a white (painted) finish is desired, the timber should 
be planed and given a coat of red lead paint first: this 
process is rather expensive and troublesome, so that the 
creosote or solignum process is no doubt the one to adopt. 


driven in. 
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Coupling the Oscillator ef 
of a Super=Heterodyne Receiver. \ 


N those super-heterodyne receivers which have Q 
a separate generator of oscillations, it is i 
_ usual to inject the oscillations into the grid 
| circuit of the detector. When an outdoor aerial is 
connected through a tuner to the first detector, or 


even when a frame aerial is used, the locally generated 
I oscillations may be of sufficient strength to cause an 
d objectionable amount of energy to be radiated. 
f The use of a “'blocking valve” as a means of 
fi reducing interference was discussed in these notes re- 


' 
| cently ;} there is, however, another scheme which is of 
practical importance. Referring to Fig. 1, which 
gives the connections, it will be seen that in the anode 
circuit of the detector is a coil, L,, and the primary 
winding of the transformer T,. The oscillator has the 
usual tuned grid circuit LCa and reaction coil L,; C 
! Sa large capacity bye-pass condenser. 
| H.T+ 
ka 


J 


WIDETECTOR OSCILLATOR HFAMPLIFIER 2DODETECTOR 


Nt. 1—Aar 
rangement of a super-heterodyne receiver in which 
the Oscillator is coupled to the first H.F. transformer. 
Coils L 


are ind 
Current 


1 and L, are coupled, hence oscillating currents 
uced into the anode circuit and combine with the 
S already there. 
ltr oes 4 good, practical way of connecting the oscil- 
ice alll no doubt be tried by those having a re- 
the oscillat Is type. It is important to bear in mind that 
tions Ihaa a should be adjusted to give stronger oscilla- 
illato when the more usual method (coupling the 
r to the grid of the first detector) is employed. 


E Basket Coils. 
t is Winding with a Mixed Pitch. 
to haye ~ metimes desirable to place coils close together 


Vv ` . 
~ E beht coupling. A special form of basket wind- 
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Fig. 2.—The bulky side of a basket coil wound with a mixed pitch. 


ing, which gives a coil which is bulky on one side, may 
then be employed. Such a coil is illustrated in Figs. 2 
and 4, and can be wound from the diagram of Fig. 3. 
The wife is passed through the first slot and along the 
back of the coil to the third slot, through this slot to the 
front of the coil, along to the next slot, through it, and 
so on, until, when one turn is wound, the wire lies in the 
first, third, fourth, sixth, seventh, ninth, and tenth slots. 
The position of the wire when one, two, and three turns 
are wound is indicated in the figure. 


START œ No o/oo DW/OKpqoD 1 D/o>\o 


1 TURN 


owe wwe we wee wee ee ww ee ee we ee ee ee wom eee = ——, 


IS) ON ooo) N- ON 


2 TURNS 


3 TURNS 


Fig. 3.—Method of winding a basket coil having a mixed pitch of 
two and four. 
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This method of winding results in a coil which has 
` twice as much wire on one side as the other. It has a 


mixed pitch of two and four. 
' Self-—Supporting Coils. 


The basket coil illustrated here, and those in the last 
two issues of this journal, are wound on treated card- 
board formers. Such coils are therefore quite firm 
and strong, and are easily mounted in a receiver, though 
the relatively large volume of solid material in the coils 
has the effect of making the electrical losses higher than  , 
when the coils are self-supporting. . 

Basket coils which are self-supporting are wound on a 
circular former having a number of removable pegs. 
The coils are wound in exactly the same way as the coils 
described above, and when the winding is finished the 
pegs are taken off the former and the coil removed. 

(oils wound in this way are, of,course, not so robust 
as those wound on cardboard, but have gute a long life 
provided they are handled with care. 

It is necessary to wind the coils carefully and not to 
pull the wire too hard as it is being put on, or it may 
be found that turns become short-circuited. The effect 
of short-circuited turn$ is to reduce the inductance of the 
coil, and usually to materially increase its high-frequency 


Fig. 4.—The reverse side of the basket coil shown in Fig. 2. 


resistance. A coil with short-circuited turns will not signal strength is not so great as when a good coil is 
tune sharply, and, even though reaction is used, the employed. 
‘CALLS HEARD. - . 4 


Teddington, Middlesex. (To Jan. 15th.) Port Erin, Isle of Man. 


British :—2GB, 2JF, 2WJ, 2YT, 6TD. 


Lowestoft, Suffolk. (To Jan. 15th.) 


ES Dutch :—OAD, 0BQ, OBA, OFP, OGC, _ American:—1CME, 2RK, 1ARY, 
Tirer DAAA, SDE, ORR, SEE, SEN, OKO, OLE, OMS 00X, ORN, ORW,0TV, . SORG. A 
, BFC, BFL, BGI, 8GM, 8GP, 8HSD, OXQ OZA, OZN, P2. Swedish:—SMRM,  0-v-0.) C. G. CLAGUE. 


SIT, 8JV, 8NK,-8PS, 8SG, 8SSU, 8UU, 
8WK, BXP, 8XU. Belgian :—4YZ, 4AU. 
Dutch :-—OIT, OZN. Swiss :-—9AB, 9AD. 
Italian —1AM. Finnish :-—3NB. Swed- 
ish -—SMXX, SMZV, SMZZ. American: 
—tAAR, 1AR, 1AH,. LALL, 1APK, 
1ARY, 1ATJ, 1AWW, 1BES, 1BM, 1BQ, 
1BSD, 1CI, 1CMP, 1CRU, 1ER, 1GA, 
1GS, 1KW, IFY, 18W, 1XAM, TYB, 
2AG, 2BC, 2KX, 2MC, 3AB, 3ABW, 
3SADB, 3APU, 3BNU, 410, 4KU; 4JJ, 
8AM, 8BNH, 8NB, 8TR, 8UF, 8XK, 
9BHT 
(0-v-1.) P. F. PEARTON. 


. Karlskrona, Sweden. (Jan. Ist to 24th.) 


‘British :—5M A, 6TD, 6FG, 6FM, 2LZ. 
6RN, 2WJ. 2SH, 20D, 2CC. French :— 
8RG, 8KZ, 8AB, 8GL, 8NOO, 8NS, 8GP. 
8SSU. 8SG, 8TK. 8NK, 8EU, 8GG, 8CZ, 
8CT, 8BF, 8RCR, 8II, 8WK, 8GVR, 
8CV. - Dutch :-—OBA. German :—OCDJ. 
0AB, OZA. /takan:-—1DO, 1FP, I1LAM, 
1CF, MT. RT, 1CX, HAA. Swedish: 
/ —SMZZ, SMPL. SMXX, SMZT. Bel- 
qian ; 4UC 4AX, 4AC, 4AS Finnish: 
—2NCA, FN2hn. FN2NM, FN2NN, 
FNV.: Danish :—7TEC, TNC, 7QF. 7RG. 
(ZM. American :—1 PE. Canadian — 
TAU, 1AF. „Irgentintan :-—RIFL. 


(Reinartz 0-v-1.) E. Secer (SMXV). 
(Transmitting every Saturday 10-12 p.m. 
G.M.T. on 85 metres.) 
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SMYV, SMYY, SMZS, SMZV, SMZY. 
Danish -—7EC. Belgian ;-—4AU, AX, 
4CD, 4QS, 4RS, 4TJ, 4UC, 4WT. Swiss : 
—9AA, JAB, 9AD, QAR. German. —] CF. 
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Lists submitted for publication tn this 
section should be as short as possible. 
They should contain only calls heard 
within the previous fortnight and be- 
lieved to be of reasonably distant origin. 
Compliance with these conditions will 
considerably enhance the value of th: 
section from all points of view. 
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Finnish :;--2NM, 2NN, 2NCB, 3NB, 
3NBA Italian:—1GM, 3AF, 3AM, 
3CM. Spanish -—EA, R3. 

P. L. Savace (2MA). 


Lytham, Lancs. (To Jan. 11th.) 


British -—2AW, 2AWO, 2CC, 2DX, 
2FU, 2JF, 2JU, 2KF, 2KW, 2KZ, 2LZ, 
2NM, 20M, 2SH, OTF, OVS, 2WD, 
2WY, 2AF, 2YQ, 5HS, 5KC, 5KM, 5LF. 
5L8, SMA, 5MO, 5NN, 50K, 5PZ, 5QV, 
5RZ, BRZ, 5TZ, 6AH, 6F A, 6FG, 6GH, 
6KK, 61), 6MP, 6MX, 6NF, 6PP, 6QB. 
6RY, 6UV, 6XG. 

H. M. Swann. 


Acocks Green, Birmingham, (Jan. llth 
to 18th.) 


British :-—2PC, 5GU, 6MP, 5PD, 2AM, 
6RY, 6NF, 67D, 2NB, 5UL, 5TZ, 6FG, 
2LZ, 5QV. French :-—8AB, 8EU, 8GP, 
8PL, 8FJ, 8SG, BEV, 8WAL, 8EN, 8GG, 
8FK, 8RG, 8CN. 

(0-v-1.) > th. J. TABLOR. 


Weybridge, Surrey. (Fan. lst to 19th.) 


French :—8AB, 8AU, 8AZ, 8BC, 8BG, 
8BN, 8BO, 8CF, 8CM. 8CN, SCT, 8DE, 
8DF, SDI, 8DL, 8DM, 8DP, BPR. BNW. 
Sek, 8EM, 8EN, SÉU, 8FG, 8FJ, 8FOK, 
8FS, 8FU, 8GF, 8GG, 8G, SGK, 8Go. 
8GP, 8GS, 8GVR, 8HGV, '8HS, 8HSD, 
8HSG, SLB, 8JB, 8JC, BVX, 8M J. 
8MJM, 8MOO, 8NA, 8NS, 80K, 8PC, 


8PL, 8PS, 8QG, 8RG, 8RV, 85G, 88SM- 
8SPR, 8SSC, 8SSU, 8SSV, 8S2, STK.. 


8UK, ’BVSG, '8V TI. SWAF, "8WU, 8X HH. 
8RGT 


(0-v 0.) da. G; APREN 


Liverpool. (Jan, drd to 18th.) 


British :—2DX, 2FM, 2GY, 211, 2K W, 
2NB, 2PC, 2UV, 2XI, 5BV, 5CR, 5D A. 
5DN. 5MA, 5MO, 5PD, 5PZ, 6AL, (MP. 
6RW, 6TD, 6UV. 

(0-v-2; indoor aerial.) 

G. O. Rawstron. 
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. “COSMOS” COILS. 
_A vast variety of methods have been 
introduced with the object-of producing 
robust inductance coils of high efficiency. 


A durable plug-in inductance. 


The aim in design is to keep the self- 
capacity of the winding as low as pos- 
sible and to employ an_ insulating 
material between the turns which gives 


nse to a very small dielectric loss. Paper- 


is well known to possess‘ good insulating 
and dielectric properties when dry, and, 
in fact, is used in the large telephone 


a 


Iaterior of the “* Cosmos "coil. The turns 
are paper supported, Rroducing a very 


low dielect loss. 


Wars GETAN] 
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‘by Metropolitan Vickers, and the 
‘form of construction makes use of 
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cables for insulating the numerous con- 


ductors in. preference to indiarubber or - 


waxed cotton. ` - 
The ‘“ Cosmos ” coils are manufactured 


spool of strip paper such as is often 
employed for the invisible wiring 
of bell circuits, ete., and in which 
a number of conductors are spaced 
apart. The finished spool will thus 
consist of several concentric 
spirals which are linked through at 
the ends to form a continuous wind- 
ing. A very small dielec- 
tric stress is thus created 
from layer to layer, and 
the potential is presented 
laterally across the coil. 
The spacing, however, 
between the conductors 
carried in the paper is 
liberal, and consequently 
this coil may be expected © 
to be one possessing extremely high effi- 
ciency. nother good feature is that 
the finished coil is particularly robust, 


The paper supported wires used in the 
construction of ** Cosmos" coils. 


no special care being needed in handling 
it, and there is no chance of the winding 
being either disturbed or injured. 


A RESISTANCE- 
CAPACITY UNIT. 


Although  intervalve 
transformers are avail- 
able in great variety, 
it is somewhat surpris- 


ing that until the 
appearance on the 
market of the com- 
ponent shown here 


there was no unit avail- 
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The " Polar" demountable 
resistance-capacity unit for 
intervalve coupling. 


Condensers and leaks 
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able for coupling valve circuits; smaking 
use of the resistance-capacity method. 
For  resistance-capacity coupliag . a 
condenser, an anode resistance and: a 
grid leak are necessary, and these 
have been incorporated together 
to form one unit in a most in- 
genious manner. The terminals 
of the condenser, which is one 
of Dubilier’s new type 610, 
spool of resistance wire and at 
the same time one of the con- 
denser terminals, makes connec- 
tion with the grid leak, through 
a reliable spring contact. 
The grid leak is accommo- 
dated in the interior of 
the spool of wire, and is 
retained in position by 
means of a small clip. 
Thus all three components 
can be easily taken apart 
so that grid condensers 
-and leaks of values snit- 
able for high or low frequency amplifica- 
tion can be fitted. The anode resistance, 
being a wire wound spool, can be 
relied upon to be accurate and con- 
stant in value and capable of carry- 
ing current such as are usually met 
with in the plate circuits of power 
amplifying valves. 


EBONITE CASED TERMINALS. 


Among the components 
handled by Messrs. Gas- 
ton E. Marbaix will’ be < 
found a good range of gaum j! 
terminals, including the e 
ebonite shrouded type, f | 
which have a very good | 
appearance when assembled | | 
on an ebonite panel and @ Hi 
can, Moreover, be ‘con- Nema 
nected to high ` potential = 
circuits. | : 


The components of the *‘ Polar " resistance coupling units. 


of various values can be 


readily 
interchanged.. 
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e N The Editor does not hoid himseif responsibie for the opinions of his correspondents. 
* Correspondence should be addressed to the Editor, the “Wireless World,” 139-140, Fleet Street, E.C.4, and must be aceompanied by the writer’s name and address. 


WHAT OUR READERS THINK. 


Sir,—Just a note to wish The Wireless World great success 
in its revised form, and under its new organisation. 

As I am a reader from nearly No. 1, The Wireless World 
is a very old friend, having many valued associations. 

The new style certainly promises well, although I venture 
re ae that it will not become too popular or stunti- 

Your Editorial in the current issue is really invigorating. 
Good luck to you. A. W. REEVES. 

Birmingham. 


Sir,—In the first place I should like to congratulate you on 
the high standard of excellence The Wireless World has always 
maintained; on the soundness of its articles both in theoretical 
and constructional aspects; and on the general style of its 
reproduction; and to wish your journal greater popularity than 
ever. | 

I think the general arrangement of the journal in its new 
form is good, although I should like to comment on the only 
two points which do not, to me, seem quite to reach the old 
level. The quality of the paper, you must admit, is inferior in 
comparison to that of previous numbers. Of course it is 
reasonable to expect economy in one direction to compensate 
for the increased production costs of a larger sized journal; 
so this is perhaps a small matter. The only other matter which 
gave an unfavourable impression, and which is perhaps of 
greater importance, is the inclusion of the humorous article 
and drawings. While raising no objection to these features 
as such, yet at least one reader feels sorry that 7’he Wireless 
World has re-started this sort of thing. It would appear out 
of keeping with the technical nature of a wireless jowmal to 
cater tor this class of matter, and it is my humble opinion 
that it tends to lower the dignity of the publication. We seek 
humour where we expect to find it. 

With best wishes for the continued success of The Wirelese 
World. E. E. WALTER. 

Ilford. 


Sir,—I consider T'he Wireless World is now an easy first in 
the array that the public have offered to them. 

I am glad to see that constructional articles are to be a 
feature of the paper, and I would like to suggest that The 
Wireless World be the first wireless periodical to publish a 
constructional article for a real “Super Het.” 

The wireless ‘‘fans ” are very much interested in this circuit, 
especially in view of the reduction in prices of valves. 

Sheffield. D. F. HOGAN. 


ee 


Sir,—May I congratulate you upon the new Wireless World? 
This has always been one of the best, and in its new form it 
has become, without loss of dignity, a more cheerful and live 
periodical, at the same time retaining the existing high stan- 
dard of technical and constructional excellence. 

I am particularly glad that the desire for a big circulation 
has not resulted in a neglect of the more advanced experi- 
menter. I say ‘‘more advanced,” because so often nowadays 
anyone who makes a crystal set to listen to the local station 


A 36 


calls himself an experimenter. It is such articles as Capt. 
Round’s, with*the quantitative measurements and full results 
of experiments, which enable the true experimenter to break 
ee soil without wasting time on ground already covered by 
others. 

Another feature which pleases me is the division of the letter- 
press and the advertisements. Yours, I think, is. the only 


-paper a bound volume of which would not be disfigured by 


stray advertisements, and such a bound volume forms a most 
valuable work of reference, which it is desirable to keep neat. 
And in saying this I do not wish to disparage advertisements, 
which are ‘not the least important part of a technical periodical. 
My thanks, sir, for a very good fourpennyworth. 
Cambridge. .. M. WHITEMAN. 


Sir,—I had a shock this morning when I opened my Wireless 
World. This used to be a good technical paper. What I have 
got is a cross between John Henry and W. James—mostly 


John Henry. It is of no use to me and will be promptly 
cancelled. W. T. TUCKER. 
Loughborough. 


eee 


Sir,—I should like to say that I think the new Wireless 
World a great improvement and that it should draw many 
more readers, although I must say, as an old reader, that I 
regret the paesing of the old familiar cover and paper, for 
sentimental reasons if nothing else. Further, I am very glad 
to note that the paper is still under your editorship, and would 
like to thank you for past courtesies. 

I realise that nowadays you have a new class of reader to 
cater for, and I think that the new ferm of The Wireless 
World will appeal, perhaps, to many new readers. 

Best wishes for the future. E. G. NURSE. 

Hammersmith. _ 


Sir,--I am an old reader of your excellent paper, and when 
I read in last week’s Editorial of the change that was coming 
over the paper, I thought to myself, ‘‘That’s done it!” 
You can perhaps imagine my delight on receiving last evening 
my first copy! All I can do is to congratulate you on your 
uew production, which is, to my mind, pots better than the 
old one. I have looked forward enough to the arrival of T'he 
Wireless World; but in future shall be ready for the postman 
each Wednesday night! i 

Wishing you all the very best with your new Wireless 
World. J. DAVIS. 

Ghent, Belgium. 


Sir,—On first looking at the new Wireless World I was 
greatly disappointed, chiefly owing to the drop in the quality 
of the paper. 

On reading the articles, however, I was very pleased to find 
that the old features had been retained, and also to find that 
the constructional articles, threatened in the Editorial, were 
very different from the modern type of constructional article 
and gave the author’s reasons for every point in design. 

I quite realise that the increase in size of the journal has 
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necessitated a drop in the quality of the paper; but why not 
raise the price to éd? I think few appreciate the difference 
between 4d. and 6d., and The Wireless World would be better 
able to maintain its superior position among contemporary 
wireloss periodicals. I have taken in your paper for the last 
four or five years, and have therefore a great interest in its 
future. I hope my views will prove to be constructive and not 
destructive criticism. | G. COWAN. 
Ealing. fe 


Sir,—May I be -permitted to add my congratulations to those 
I am certain will be offered you on the current issue of your 
journal? 

As a subscriber froni No. 1, and as an experimenter whose 
licence dates some years before the appearance of that issue, 
_T welcome the improved contents and appearance of the 
present issue. I have had some little experience in radio 
journalism, and my name is probably not unknown to you. 

You have now struck what I feel is the correct note. You 


are catering for the advanced worker by giving him good | 


design and trustworthy information, while the earnest beginner 
cannot fail to be inspired by this same design: If you will keep 
aloof from stunt. circuits and the like and steer clear of those 
Journalistic dodges so frequently practised to boost up circula- 
tion, you will have the hearty support of the amateurs who 
really matter. l ? 

Candid notes on new apparatus—not disguised advertise- 
ments—are welcomed by all; bright and instructive articles 
on new advances in the science of radio are equally desirous. 
The reappearance of Col. Beuttler was a happy inspiration. 

May I suggest a small but useful addition—that is, a sum- 
mary of contents at the beginning or end of each issue’? This 
is valuable for reference purposes while the parts forming a 
volume are still unbound. 7 | 


With every good wish for continued and increasing 
popularity, A. V. BALLHATCHET, 
Merton. M.J.Inst.E. 


THE OSCILLATION NUISANCE. 


Sir,—Your recent editorial on the subject of the oscillation 
nuisance is of very great importance, and although it is a 
little difficult to make & really intelligent comment in the time 
at my disposal, the following remarks may be of interest :— 

(a) One must reluctantly admit that it is difficult to con- 
template the total prohibition of reaction on broadcast wave- 
lengths owing to economical considerations in the design of 
brcadcast receivers. This seems to be fundamental, and 
therefore has had a great influence on the trend of commercial 
design. A few manufacturers made gallant attempts in the 
early days of broadcasting to avoid reaction by various means, 
but they were forced in a large measure to modify their designs 
later, in order to enable them to compete with their less moral 
rivals. Without going into the technique of the subject one 
may sav fundamentally that reaction is a means of increasing 
the amplification before detection, and, incidentally, this is 
accomplished without the use of any extra valves. There are, 
however, equally important considerations, namely, those which 
have to be regarded by the designer of receiving apparatus when 
he chooses the position in the cascade arrangement for the de- 
tecting valve. The detecting valve, is, of course, the dividing 
mark between the high-frequency stage or stages and the low- 
frequency stage or stages, and in making an intelligent choice 
for the position of the detector,,orfe has to consider not only 
the relative ease of amplification at high and low frequency, 
but also the efficiency of the detector at various amplitudes. 

With all detector valves available there is a fairly well 
defined amplitude below which the detecting efficiency falls off 
very rapidly, and it so happens that the employment of a 
moderate amount of reaction on a rectifying valve which is not 
preceded by a high-frequency stage is sufficient not only to 
reduce the decrement of the aerial, but also to improve the 
efficiency of rectification. : 

It seems likely that if reaction of any kind were prohibited 
the listening public would have to spend so much extra on their 
receiving apparatus that the outcry would he infinitely greater 
than is the case at present in regard to interference conditions. 

Much, therefore, as one would like to see this done, it is 
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clear that we shall not make any progress by giving serious 
consideration to such a proposal. p 

(6) Pending the introduction of a really effective cure, I sug- 
gest that the Press, the British Broadcasting Co., and the 
National Association of Radio Manufacturers can do much: 


1. The Press should not encourage listening-in to distant 
stations by Tom, Dick and Harry. The Press should not 
encourage people to listen to their local station with circuits 
having a factor of safety (as between desired signdl strength 
and signal strength obtainable with critical reaction), of less 
than two. - 

2. The British Broadcasting Co. should carry on with their 
propaganda work with a view to minimising oscillation, which 
work I believe (contrary to your editorial view) to be very 
helpful. 

3. The National Association of Radio Manufacturers might 
consider action on the part of manufacturers such as the 
following :— , | 

_(a) Improvement in ‘the design of sets with a view to 
giving the most manageable form of reaction control., 

(6) Persuading manufacturers to adopt some definite sales 
policy in regard to the type of set to be recommended for 
any particular zone. (It is admitted that this proposal 
contains many difficulties.) 

(c) The provision of better instructions to the purchaser 
as to how he should use his set. 

(dì The evolution of non-interfering circuits of a simple 
nature. 

(e) Restriction in regard to the use of sets which employ 
as an essential feature a valve in continuous oscillation—- 
for example, superheterodyne,* supersonic, and super- 
regenerative receivers. 

4. All hope of finding a non-interfering circuit of a simple 
and universal nature should not yet be abandoned. At the 
risk of appearing to ‘grind my own axe ” I would refer you 
to methods outlined in Patent No. 218336. . 
Broadly speaking, the methods proposed in this patent enable 

reaction to be used right up to the oscillating point, but if it 
1s pushed just too far the operating conditions of the valve are 
automatically altered (by a very short train of oscillations at 
the receiving frequency), and the circuit subsequently oscillates 
at an entirely different frequency. The oscillating train at the 
receiving frequency is so short that only a “click” is heard 
in the telephones or loud-speaker. The second frequency 
referred to may have any convenient value—in fact, it may 
be an audible one, and hence it is quite out of tune with the 
aerial. Radiation from the receiving aerial is therefore not 
only absolutely negligible, but the minute amount which scien- 
tific accuracy forces us to assume as taking place may be at 
a frequency on which no wireless (much less broadcast) signals 
exist. -The development of these methods of eliminating inter- 
ference has long ago reached the stage where very conclusive 
demonstrations can be given, but naturally there are difficulties 
in getting a purchaser to pay even a very little extra in order 
that some one else may benefit by lack of interference. f 

There is therefore no real encouragement at present to place 
such apparatus on the market, but if it could be arranged that 
after a given date all manufacturers would agree on a common 
policy, there might be some chance of improvement. 

It is not to be supposed for a minute that the circuits referred 
to above are the only ones which would give the desired result, 
but if sufficient alternatives were not forthcoming it is possible 
that the N.A.R.M. or B.B.C., or both, might consider it of- 
sufficient interest to regulate any difference between manufac- 
turers. NORMAN LEA, 

Chief Engineer, Radio Communication Co., Led. 


— a 


NEW ZEALAND ON SINGLE VALVE. 


Sir.—It may interest readers to know that on February 9th 
at 8.30 a.m. I received the New Zealand amateur Z4AG, who 
was calling ULCMP, on about 80 metres. My receiver is a 
single-valve Reinartz. I should be interested to know if any- 
body has heard New Zealand as late, or later, in the day. The 
sun was shining quite brightly, and there was absolutely no 
fading. a NORMAN E. N. GUY. 

Pinner, Middlesex. 
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SYMBOLS USED IN WIRELESS 
CIRCUITS. 


The various pieces of apparatus and accessortes employed 
in reception or transmission are usually represented in- 
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diagrams of connections by symbols. Those commonly Two plug-in coils mounted 
used are given below, and should be learned by these who Bu = Jno Con eiA P a 
wish to derive the e tia iii the cirentts appearing — able coupling between them. Ath (ectrode:walce that 
° is, a receiving or transmittin 
valve having a flament, ¢ 
and anode. 
Sean i i — | 
BNA . = 
me vinnm nit — 
ni A tuning or variable = 
condenser. 
An open aerial. May be af _A tuning i usually of bii type valves. ear 


outdoor or indoor aerial. the cylind 


cal type. — 
oe has n A fixed condenser. 
ai 


ijl i, 


A grid condenser with the grid 
An adjustable tuning coil. eak connected across it. 


—{ A two-electrode or 
rectifying valve. 


A frame or loop aerial. 
Another grid condenser and 
leak suitable for coupling a 
tuned anode and detector, or ; 


| choke, or resistance stages 
— 


A variometer. The windings of H.F. or L.F. amplifiers. 


An earth connection. may be ee peeatiel, series 


—— A g = 


Connection to a terminal. 
symbol applies to any type of 
ets 


J A high-frequency transformer resistance. 
with a fixed coupling. May 
arrer . be of the pin type shown, or — 
consist two coils fixed 
' together, or a coil with a double 
; winding. 
Two wires connected. ey; 


An adjustable resistance or 


yà: 
N P SANA RAE A 
. rheostat such as a filament n. ENEE 
. $ resistance. : 
A microph r other t 
Another type of high-frequency l ot ee e ype 
transformer. 5 . 


Two wires crossing. ae 
A low frequency or iron-cored 


choke coil. 


A fixed resistance. An anode 
resistance is shown, but the 


- 


+ 


—— é 


A single-pole switch. 


A single dry cell or“ 
accumulator.. 


A low frequency or note 4 


magnifier transformer. A crystal detector. 


° 
o J O O0 
o o p 
l A number of dry cellis or 
A double-pole throw-over A valve holder for valves. of accumulators connected in 
switch. A plug-in coil. . the four-pin type. series 
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Readers Desiring to Consult the “ Wireless World” Information Dept. should 
: make use of the Ĉoupon to be found in the Advertisement Pages. 


Switching Arrangements for a Four- 
valve Sat. 
CORRESPONDENT has written 
- requesting us to furnish him with 
a four-valve circuit embodying a 


four-pole switch, with which he will be 


able to cut out the H.F. and detector 
valves and switch in a crystal. He also 
desires to include a series-parallel switch, 
a°tune stand-by switch, and the csual 
switches for cutting out H.F. and L.F. 
valves according to requirements. 

We give below a suitable circuit for 
accomplishing this. It will be noticed 


that when changing from H.F; and valve - 


detector to crystal detector only, the fila- 
ments of the valves concerned are auto- 
matically extinguished, and the O.P. con- 
nection of the first transformer is 
changed from H.T.+to earth. The three- 
pole switch automatically adjusts the 
anode potential of the detector valve 
when the telephones are brought into this 
circuit, thus obviating the necessity for 
adjusting wander plugs. 


mended that a 9-volt tapped dry cell 
battery be used for grid biassing in order 
that the correct bias may be applied 
according to the particular type of valve 
used. A reaction reversing switch is also 
included in the diagram. 


A four valve receiver with switches to enable valves to be put in or out of circuit, or a crystal 
to be employed as a detector instead of a valve. 


It is recom- . 


Resistances for L.F. Amplifiers. 


EVERAL readers have asked for the 
address of the firm manufacturing 
Zenite rods, which were recom- 

;mended for resistance coupled L.F. 
amplifiers on page 397 of the December 
17th issue of this journal. These may be 
obtained from the Zenith Manufacturing 
Company, Villiers Road, Willesden 
Green, N.W.2. With regard to the 
slotted formers mentioned in the same 
article for winding anode resistances, 
these may consist of H.F. transformers 
taken from old R.A.F. amplifiers. 
00900 


Measurement of Aerial Capacity. 


CORRESPONDENT is desirous of 

measuring the capacity of his 

‘aerial, and he asks us to suggest 
a simple method whereby this may be 
approximately’ ascertained. : 

The capacity of the aerial can be 
approximately ascertained by ee 
a coil of 75 to 100 turns in the aeria 
circuit, and then exciting the aerial 
system by means of a buzzer. The fre- 
quency at which the aerial is oscillating 
should then be measured as accurately as 
possible by a wavemeter. The coil should 
then be removed from the aerial circuit 


and connected in parallel with a care- 
fully calibrated variable condenser. This 
oscillatory system should then be excited 
and adjusted to the same periodicity as 
that of the coil and aerial previously 
measured. It will then be found that 
the capacity indicated by the calibration 
chart of the condenser is approximately 
equal to that of the aerial. This will 
give a moderately good approximation, 
but it must be remembered that the dis- 
tributed inductance of the aerial has not 
been taken into account. 
0000 


The Position of the Filament Rheostat, 


E receive many letters from 
readers asking us whether it is 
l better to place the filament re- 
sistance in the positive or negative L.T. 
lead. l 
The resistance of the ordiuary filament 
rheostat will be found to have a more 
or less negligible effect in biasing the 
grid of the valve. When in the negative 
lead it will be found that it causes the 
grid to become slightly more negative 
than the negative end of the filament. 


. This is all to the good in T.F. amplifiers, 


but its biasing effect is not nearly enough, 
and we shall still need grid biasing cells. 
In H.F. amplifiers the rhecstat can be 
connected in the negative lead 
unless it is desired to attempt to 
stabilise the H.F. valves by 
introducing a eertain amount of 
grid current. In detector valve 
circuits it is necessary to apply 
a positive bias to the gNd of the 
valve, and the connecting of the 
filament rheostat in the positive 
L.T. lead will still further assist 
in this. In practice, however, 
not much difference will be 
noticeable in ordinary circuits, 
the important thing to take care 
of being that the grid return 
leads of the various valves con- 
nects to the correct side of the 
L.T. battery, irrespective of © 
which lead the rheostat is in. ~ 
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Record Crystal Reception. 


N view of the many reports 
= now daily appearing con- 
tI cerning the ceception of 
New Zealand amateurs on one 
and two valve sets, a reader 
asks what is the long-distance 
record for crystal reception. 
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Readers’ Problems.— 

Our correspondent does not state 
whether he is referring to reception of 
morse or telephony, but in any case we 
can give no exact information on this 
subject. Reports have been received that 
5XX has been heard on an unaided crystal 
set in Algiers, which is a distance of 
approximately 1,000 miles. In view of 
the high power which Chelmsford uses, 
this report cannot be ignored. Crystal 
reception of morse signals is, of course, 
in a different category, and distances be- 
tween one and two thousand miles from 
an ordinary low-powered 
station are quite common. 

fom omeme) 


An Experimental One-valve Receiver. 
CORRESPONDENT wishes to con- 
struct an experimental one-valve 
receiver for use with a frame 
aerial with which, by simple switching 
arrangements, it is possible to change over 
from a plain one-valve reaction circuit 
to one embodying the super-regenerative 
principle. . , 

We illustrate a suitable circuit below. 
It will be seen that by closing the double- 
pole switch, the “ quenching coils” are 
short-circuited. These coils should be of 
such a value that, in conjunction with the 
0.0054F condensers shunting them, they 
will have a natural periodicity of about 
ten to twenty kilocycles. The “ plug-in ” 
type of coil is quite suitable for use for 
both of these, but they should be with- 
drawn from their sockets when using the 
receiver as a simple one-valve set, since 
the proximity of such large coils, form- 
ing, as they do, a closed circuit through 
the short-circuiting switch, will have a 
detrimental effect on the functioning of 
the receiver as a normal one-valve reaction 
set. 


An experimental singte'valve receiver. 


The grid leak and condenser unit is 
provided with a short-circuiting switch in 
order that experiments may be carried 
out on the “ super ” circuit without these 
components. 

coco 
Fault Tracing in a Three-valve Set. 

READER has written to say that 

he has carefully constructed a 
receiver modelled on the circuit 

given in this section of the journal for 
November 5th, 1924, with the exception 
that he has replaced the resistance by a 
choke, in order to avoid the higher anode 
voltage required with the resistance. He 
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` to three valves, and vice versa. 
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states that results on either one or three 
valves are all that could be desired, but 
that very poor signal strength is given 
when using two valves only, and he is 
puzzled by this, since, when using all 
three valves, the second valve functions 
perfectly normally. All switch connec- 


tions, etc., have been carefully checked 
and tested. 
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grid circuit by means of a loose-coupled 
tuned transformer. This transformer 
can, of course, consist of two plug-in coils 
mounted in the conventional two-way coil 
holder. Both the primary and secondary 
are shown tuned by separate condensers. 
although when working with coils closely 
coupled it is possible to dispense with one 
of these condensers. Potentiometer con- 


H.T. 


A receiver with one stage of loose coupled tuned transformer H.F. amplification, valve 
detector and note magnifier. ` 


The reason for this curious behaviour 
of the second valve, although puzzling at 
first sight, is readily revealed if a few 
moments’ study is given to the diagram. 
The circuit was designed su that when 
the telephones were broaght into the 
anode circuit of the second valve the 
anode resistance was kept .: series with 
them in order to offset the high anode 
voltage applied, otherwise ii would have 
been necessary to move the wander plug 
every time a change was made from two 
Now, if 
we substitute a choke and lower the 
anode voltage accordingly, is will readily 
be seen that when we bring the tele- 
phones into this circuit we have a very 
large impedance choke in series with 
the telephones, with a similar result that 
would be experienced if we had con- 
nected several pairs of telephones in 
series in this anode circuit. When chang- 
ing over to three valves, however, things 
hecome normal again. Tne remedy is 
fortunately simple. It wil! be noticed 
in the diagram that a connection runs 
from the right centre contact of the first 
inter-valve switch to one end of the 
choke or resistance, as the case may be. 
It is only necessary to move this connec- 
tion to the other end of th: choke. 
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Selectivity in a Three-valve Set. 
READER is desirous of building a 


three-valve set containing one 

stage of H.F., in which selectivity 
is obtained by means of loose coupling 
between the H.F. and detector valves. 
» The circuit which we give above will 
be found suitable for this purpose. The 
energy in the anode circuit of. the detec- 
tor valve is transferred to the detector 


trol of both H.F. and detector grids 
could be used with advantage in this cir- 
cuit, but is not given in the diagram, as 
it would, of course, add two more con- 
trols to the receiver. 


. oo00 

Distortion in a Choke-coupled Amplifier, 

CORRESPONDENT who has con- 

structed a choke-coupled amplifier 

using an intervalve transformer 

with primary and secondary in series for 

his choke states that he is greatly dis- 

appointed with the results obtained, the 

quality of reproduction being distinctly 
“tinny.” 

This effect of poor quality is'due to the 
non-amplification of the lower musical 
frequencies, and should not occur in a 
well-designed choke amplifier. It may be 
caused either by using too small a value 
of coupling condenser, or too small a 
choke in the anode circuit. The coupling 
condenser should not have a smaller 
value than 0.05 „F if even amplification 
of all musical frequencies is to be effected. 
The indgstance value of the choke should 
be high, a value of 100 henries being suit- 
able, and it will be found that the use of 
an intervalve transformer with primary 
and secondary connected in series is excel- 
lent for this purpose. It is highly probable, 
however, that in this particular case the 
primary and secondary of the transformer 
have been connected in such a manner 
that the magnefic fields created by the 
two windings are acting in opposition to 
each other instead of mutually assisting 
each other. This would easily account 
for the distortion referred to. Great care 
is necessary when using a transformer in 
this manner, and the correct method of 
connection must be found by experiment. 
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“THE RED HERRING.” 


T is a matter of considerable surprise to us that, in 
commenting upon the Wireless Bill, the daily Press 
should have paid so much attention to the clause relating 
to the right which may be exercised by the I.aw to in- 
stitute a search where there is goad 
reason for believing that an un- 
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There seems now to be every probability that attention 
will be called to the clauses which in our editorial com- 
ments of last week were referred to as obnoxious both to 
the interests of the amateur and eee to 


the progress of the development of wireless mm general. 
We note with satisfaction that the Institution of Elec- 
trical Engineers has addressed a 
_ letter to the Postmaster-General 
objecting to the pushing forward 


licensed wireless station has been CONTENTS. 
installed or is in operation. To — | PAGE of the Bill without adequate op- 
draw so much attention to this Epitoria, Views z 107 portunity being given for a proper 
point is`but to accentuate the ee RECEIVER ... 109 discussion on the question of how 
danger of overlooking other sec- j yW Janen it would affect wireless develop- 
. : : HE VALVE AS AN AMMETER ... .. 114 3 
tions of the Bill which are of a By A. P. Castellain. ment and wireless interests gener- 
far more serious character. NovELTIES FROM Our Reapers... 116 ally. On another page in this 
In a recent editorial we pointed Curnrekr Torres es bt: issue we reproduce the text of 
out that the Postmaster-General, 27.0 Finns a New Home ...  ... 121 this letter. 
in assuming responsibility .for con- CALLS HEARD E S 124 Those amateurs in particular 
trolling wireless, takes on at the, NEWS FROM THE CLUBS 125: who are interested in transmission 
same time the task of seeing that THE EXPERT ... 126 will recall the objections which 
the control is effective, and that it By Himself. were raised to a surprising re- 
Broapcast BREVITIES 127 striction which some time ago was 


is sufficiently so to protect the 
peaceful user of wireless apparatus 


THe BuzzkR WAVEMETER ... ... 129 


included in the terms of the per- 


from malicious interference by By EoD ee mits to transmit, issued by ‘the 
; CARTOON E) P 133 i 
other users. If the Postmaster- ý pe Postmaster-General. It was ex- 
ALL RANGE RECEIVER ... sas .. 134 ae 
General is to have such control By F. H. Haynes. pressly stated that transmissions 
(and obviously it must be vested NEw APPARATUS a 6 must not extend beyond the fron- 
in some authority), it is only $ Tae ExrERMENTER’'S Note, BooK ... 137 tiers of Great Britain and 
reasonable that he should have By W. James. Northern Ireland. Such an ab- 
facilities for bringing to book LETTERS TO THE EDITOR ...  ... 139 surd restriction was at once dis- 
those Who disregard his authority READERS’ PROBLEMS ... ...... 141 puted by amateur organisations, 
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and, in point of fact, the terms 
were subsequently modified. It 


by installing apparatus which is 
unlicensed. 


We have no particular quarrel with that clause, though 
all of us would naturally prefer that ‘‘ pirates of the 
ether ’’ did not exist, and that the moral status of users 
of wireless, as a whole, was such that no occaséon should 
arise for the right of search to have to be put into force. 

As to the Bill itself, the amateur has reason to feel 
very satisfied with the amount of opposition which has 
been aroused to its quiet passage through the House. 

Š : 


should be remembered, particularly in the light of this 
instance, that if the present Bill goes tħrough, no amount 
of subsequent objection to regulations made by the Post- 
master-General is likely to be of any avail, because those 
regulations, when once they have slipped through Parlia- 
ment, will assume the force of Law. j 

For some years now the Radio Society of Great 
Britain and amateurs throughout the country have recog- 
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nised that sooner or later there was bound to come a - 


fight for existence, because it was realised that the ama- 
teur was not welcomed by other users of wircless. The 
present Bill has constituted the ultimatum to the amateur, 
anıl it is up to everyone who is interested in maintaining 


freedom for experimental work to ensure that the Bill. 


does not succeed. If the clauses in the present Bill had 
attacked the interest of the amateur alone, it might have 
been a very difficult matter to arouse sufficient opposition, 
but, fortunately, the Postmaster-General has gone further 
and has encroached upon the interests of many other sec- 
tions concerned in wireless or in apparatus associated with 
the science. This has done much to strengthen the 
amateur’s position, and will materially assist him in the 
commencement of the struggle. 

Whilst we feel satisfaction at the stir which has been 
aroused in connection with the Bill, we must not ‘ rest 
on our oars,’ so to speak, and assume that the battle is 
won. This is by no means the case, and from now on 
until the object is achieved every amateur should do his 
part in bringing to bear what influence he can in assist- 
ing to prevent the signing of what would, in point of 
fact, constitute his death warrant. 
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THE SUPER-HETERODYNE RECEIVER. 


T the present issue is given the design for a super- 
heterodyne receiver, which we are sure will be of 
very great interest to our readers. The principles under- 
lying the operation of this system of reception have been 
discussed theoretically in recent numbers, and, judging 
by correspondence which we have received, the articles 
have aroused a great deal of interest and a demand for 
a description of a complete set. 

There are one ox two points which make this system 
_of reception unique. in comparison with any other of the 
known methods which may be adopted. For instance, 
the sclectivity of a super-heterodyne is achieved by em- 
ploying an arrangement quite distinct from other receiv- 
ing circuits, and the enormous degree of selectivity which 
can be obtained is probably not realised by the average 
amateur until he comes to reason out for himself the 
principle of operation. By way of illustrating what is 
meant, one can take an example. Suppose we desire to 
receive on a wavelength of 100 metres, which corresponds 
to a frequency of 3,000,000 cycles. If our tuner is ad- 
justed to this frequency and the oscillator to 3,050,000 
cycles, the intermediate frequency will be 50,000 cycles, 
corresponding to a wavelength of 6,000 metres. We can 
now see what will happen if a signal which is tuned to 
o9 metres, or one meter difference from the station de- 
sired, reaches the aerial. Here the oscillator frequency 
will remain at 3,050,000 cycles, whilst the interfering 
signal will be 3,030,300 cycles, and, therefore, the inter- 
mediate frequency resulting from the two will be 19.700 
cycles, corresponding to a wavelength of 15,000 metres. 
Now it is not necessary for the. intermediate frequency 
stages to be more than moderately selective for it to be 
possible to discriminate between 6,000 and 15,000 metres. 
and yet we find that we can get selectivity of this order 
with a difference of only one metre between the two 
signals received. By shielding the intermediate stages— 
that is to say, those operating on the longer wavelength— 
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risk of dircct picking up of stations on that wavelength 
can be overcome. In addition, the simplicity of control 
is probably greater than it is possible to get with other 


types of receivers with anything approaching the same 


ethciency. . 

Many persons appear to be under the impression that 
the super-heterodyne system of reception is unsatisfac- 
tory for telephony, and that pure speech and music can- 
not be reproduced by this method. It can be shown 
theoretically that such is not the case, but that one can 
expect to obtain quality equal to that obtainable when 
other systems of reception are employed. The set 
described in this issue by W. James has given the most 
excellent results on test, and the design is put 
forward with the utmost confidence that readers will be 
agreeably surprised at the results which can be obtained 
with such an arrangement. 
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THE CLASSIFICATION OF VALVES. 


O rapid has been the advance in development of Wire- 
less reception that we have to-day quite a multitude 
of different types of valves, each one having been de- 
signed for some specific purpose and to meet specialised 
requirements. In the matter of prices of valves, there are 
some surprising anomalies, apart from the fact that we 
believe, as we emphasised editorially some months ago, 
that the average price of valves to-day is far in excess 
of what it should be, particularly in view of the enor- 
mous increase in production and consumption. 

But the point which we wish to refer to here is that 
the average user of valves to-day is often unable to pick 
out the valve most suitable for his purpose without 
having to make a great many enquiries beforehand. In 
our contemporary, ‘ The Wireless Trader,” a suggestion 
is put forward which, whilst it is there intended to 
appeal principally to the valve manufacturers themselves, 
is of equal importance to the general user. The comment 
in question points out that whilst several of the important 
makers of valves put on the market types with practically 
identical characteristics, yet they have not systematised 
the classification in any way, and many similar valves 
have quite different and misleading key letters. 

We have, for instance, ‘‘ B. ” for the B.T.H. valves, 
“ D.E.” -for the Marconi-Osram, and “D.F.A.” for 
Mullards. A type of valve, for example, which is used 
for power purposes, taking 0.25 amperes at 5} to 6 
volts, we find classified as “ B.4,” ‘ D.E.5,”" or 
“D.F.A.1”’ respectively, by the different makers, whilst 
the dull emitter 60-milliampere types of the same makes 
are classified as ‘‘ B.s,’’ “ D.E.6,”’ or “ D.0.6.” 

It seems a pity that the valve manufacturers, who must 
already collaborate in policy to a certain extent,’ do not 
adopt some more useful system of classification. It 
would enable the user to recognise the type of valve at 
once and differentiate between one class and another. It 
is suggested that the classification could, at the same 


time, serve the additional purpose of indicating the 


characteristics of the valve; thus a valve designed for 
6 volts and taking 0.25 ampere might be described as 
“ Type 625,’’ and it is also suggested that a letter 
following the figures might be used to give an approximate 
indication of the amplification factor of the valve. 
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HE principles underlying the design and operation 
of super- -heterody ne receivers have been fully dealt 
with by the writer in recent? numbers of T'he 

Wireless World, but perhaps it is advisable to note here 
a few of the main points. 

In the first place, the reader will know, either by 
actual experience or by repute, that it is extremely diffi- 
cult to employ effectively several stages of high-frequency 
amplification to magnify short wavelength signals. By 
“short wavelength ° is meant the broadcast band of 
wavelengths and below, or, say, those lower than 600 
metres. The difficulty is to secure a reasonable degree 
of amplification and selectivity with stability and ease 
of operation. If the set is to be effective, it is usually 
necessary to employ circuits which may be sharply tuned 
to the wavelength of the signals to be magnified ; then the 
difficulty of tuning so many circuits is experienced, and 
usually the amplifier oscillates unless the controls are 
very skilfully handled. 

The ‘instability is largely due to the stray couplings 
in the amplifier, and of these probably the self-capacity 
of the valves and the capacy of the wires and com- 
ponents are mainly responsible. The effect of these capa- 
Cities becomes more important as the wavelength ís 
reduced, because the current which passes through a con- 


1 The Wireless World. December 31st, January 7th, 14th, 
2lst, and 28th. 
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Reception with Selectivity. 
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PART I. 


This receiver employs seven valves, 
and was designed to have the maxi- 
mum usable sensitivity. Although 
there are only two-tuning controls, 
the selectivity is such that stations 
having a wavelength a few metres 
apart may be separated with ease. 
The factor which decides whether 
a station will be heard or not ts sim- 
ply the ratio of its strength to that of 
atmospheric and other noises. The 
: set is fairly easily constructed, and 
: the wiring, as shown by the large 
: diagram printed on a separate sheet, 
is straightforword. 


By W. JAMES. 


denser increases directly as the wavelength is reduced ; 
hence the feed back or reaction effect increases iny erscly 
with the wavelength. | 

Secondly, it is a fairly casy matter to design an ampli- 
fier to magnify relatively long wavelength signals, say 
those between 2,000 and 10,000 metres. The circuits 


of the amplifier may he sharply tuned if the number of 
‘controls is not objectionable, or couplings of the aperiodic 


or semi-aperiodic type may be employed, and still a 
reasonable degree of amplification and selectivity be 
obtained. The problem is enormously simplified when 
the amplifier i is to operate on one wavelength only. ‘Then 
the circuits can all be adjusted to give maximum ampli- 
fication on that wavelength, and by attending to the 
design tha selectivity of the amplifier as a whole may be 
made as required. Reaction may then be introduced 
without fear of producing an instrument which is erratic 
in its behaviour and difficult to control. 


LONG WAVELENGTH 


18T 2ND 
DETECTOR AMPLIFIER DETECTOR 


TUNER HF 


OSCILLATOR 
Tig. 1.—Schematic arrangement of the sct. 
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The super-heterodyne receiver contains a device for circuit, and are passed to the first valve, which operates 
changing the wavelength of the incoming short wave~ as a H.F. amplifier. This valve is coupled to the first 
length signals into long wavelength signals, so that they detector through an untuned transformer. 
may be effectively amplified by a carefully adjusted long Coupled to the grid circuit of the first detector is an 
wavelength amplifier. The principle of the receiver illus- oscillator which may be adjusted to deliver oscillations 
trated here may be followed by referring to the schematic of the required wavelength to the grid of the detector. 
diagram of Fig.. 1. Incoming signals are selected by In the grid circuit of the detector, therefore, we have two 
the tuner, ‘which may consist simply of a frame aerial  oscillations—those representing the incoming signal which 
and tuning condenser, or an open aerial and a coupled we wish to amplify, and those due to the local oscillator. 
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STATOR POTENTIOMETER 
Fig. 2.—Connections of the receiver. A, B -- terminals for frame aerial or tuner; Cr = 0:0005 mfd. tuning condenser; T = untuned 
H.F. transformer; Co = 0-0005 mfd. tuning condenser; G, E = coils of oscillator; L, Li, Lao, La = coils of anode circuits of long-wave 
amplifier; C, C; = tuning condensers (fixed condensers); Cz, Cp = grid condensers ; R,, Ro, Rz, Ry = grid leaks; C1, C2, C3, Ci, Cz, Ca = 
1 mfd. condensers; Ry = regulating resistance. 
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By ‘adjusting the oscillator to a suitable wavelength, 
or frequency, the effect produced will be to set up oscil- 
lations of a different wavelength in the anode circuit of 
the detector. Thus, if the incoming signal has a wave- 
length of 300 metres, or a frequency of 1,000,000 cycles 
per second, and the oscillator is set at 1,060,000 cycles, 
the currents flowing in the anode circuit of the frst 
detector will have a frequency of 60,000 cycles, or a 
wavelength of 5,000 metres. 

If the oscillator is set at 1,150,000 cycles, the wave- 
length of the currents produced is 2,000 metres. 

These currents are then magnified by the long wave- 
length amplifier, and finally rectified by the second 
detector and passed through the telephones or a note 
magnifier as desired. 4 
_ The theoretical connections of the receiver are given 
m Fig. 2. It will be seen that seven valves are em- 
ployed. The first valve, V,, is the high-frequency am- 
plifier; V,, the first detector; O, the local oscillator ; 
V,, V,, and V, the valves in the long wavelength am- 
plier. and V, the second detector. 


The Amplifier and First Detector. 


Probably the most important part of a super-heterodyne 
receiver is the tuner and first detector. No reaction is 
employed to sharpen the tuning of the tuner, hence it 
1s portant so to design the circuit that reasonable selec- 
tivity is obtained. If an ordinary valve detector with 
grid condenser and leak is connected to a tuner, the 
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selectivity is reduced because of grid current; hence it 
is desirable to employ the anode method of rectification, 
to give the grid of the detector a normal negative bias, 
and to adjust the anode voltage to a suitable value. 


Maintaining Selectivity. 

The advantages of employing a stage of H.F. ampli- 
fication between the detector and tuner are briefly that 
the tuning is made sharper; 7.¢., the selectivity is im- 
proved, the tuning of the tuner is not affected by adjust- 
ment of the oscillator, and currents from the local oscil- 
An additional 
advantage, of course, is that the signal is amplified 
before it reaches the first detector. The degree of am- 
plification, however, is not very great.; probably it varies 
between two and three over the wavelength (250-550 
metres) for which it is designed. A dry cell, B,, is 
employed to give the grid of the amplifying valve a 
negative bias. ` | 

Aperiodic high-frequency transformers work best whe 
valves of the low capacity class are emploved ; hence the 
writer uses a D.E.V. as the amplifer, and a D.E.Q. for 
rectification. These valves require a filament heating 
current of about 0.25 ampere at 3 volts, and as the 
remaining valves employed in the set are of the 6-volt 
class, the D.E.V. and D.E.Q. are connected in series 
and controlled by a single rheostat. Another type of 
valve that has a low capacity is the D.E.3, which takes a 
filament current of 60 milliamperes at 3 volts; two valves 
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Superheterodyne Receiver.— 

of this class could therefore be employed in series. tf 
other valves are used they should be connected in parallel 
in the usual manner, but the writer wishes to emphasise 
the advantages to be derived by employing low-capacity 
valves as the amplifier and first detector. 

Locally generated oscillations are induced into the grid 
circuit of the first detector. For this purpose a vario- 
coupler is employed, the fixed winding being connected 
in the grid circuit of the oscillator, and the rotatable 
winding in series with the grid coil of the H.F. trans- 
former. The position of the rotor with respect to the 
stator, and therefore the strength of the oscillations in- 
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Wide adjustment of the rheostat changes the wavelength 
of the oscillations generated, but this does not matter, as 
the rheostat is usually tuned to a point where the filament 
temperature is normal, and slight variations from this 
position do not produce a noticeable change in the wave- 
length. The effect of the changes in filament tempera- 
ture and other factors may be minimised by employing 
a grid condenser and leak having values of 0.00025 micro- 
farad and 100,000 ohms. 

If a milliammeter is put in the anode circuit (between 


the positive H.T. terminal ef the set and the positive 


terminal of the battery) it will be observed that the 
anode current changes when the valve oscillates. When 
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: Fig. 3.—Layout of ebonite front panel. The panel should be drilled 
: as follows :—A, Drill } in.dia.; B, Driil jin. dia.; C, Drill 4 in. dia. ; 
> =D, Drill }in. dia.; E, Drill Win. dia.; F, Drill ,,in.dia.; G, Drill : 
. in. dia. and countersunk on topside for 4B.A. screws; H, drill : i 
in. dia.; K, Drill } in. dia. and countersunk on topside for No. 4 
wood screws. 
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duced into the grid circuit. may be varied by turning a 
knob fastened at the shaft of the rotor. 


The Oscillator. 


The oscillator has a tuned grid circuit comprising a 
plug-in coil G in series with the stator winding of the 
vario-coupler and a variable condenser Cy. Coupled to 
the grid coil is another plug-in coil Ie, connected in the 
anode circuit of the valve. This coil should be connected 
in a particular way; no oscillations will be produced if 
the connections are reversed. A D.1e.5 valve with an 
anode voltage of 30 is emploved, and the grid return wire 
connects to the negative side of a single dry cell, B,. 
making the grid bias about rh volts negative. This valve 
has a separate anode battery. and its own filament 
rheostat. 


A Ty 


a No. so coil is used in the grid circuit and a No. 75 
coil in the anode circuit, the anode current increases when 
the valve oscillates (no grid condenser and leak bein: 
used). The value of the anode current is usually not 
the same for all settings of the condenser tuning the grid 
circuit ; in the writer’s set the anode current is a maximum 
when the condenser is set at its maximum value, and falls 
off as the capacity is reduced. 

A 1 microfarad condenser, C,, 1s connected across the 
anode battery of the oscillator. 


The High-Frequency Amplifier. 


There are three stages of high-frequency amplification, 
and the tuned anode method of coupling is emploved 
with D.E.5B. valves. These valves have an amplifica- 


tion factor of 20, an impedance of 30,000 ohms, and 
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Saperheterodyne Receiver.— 

require a filament current of about 0.25 ampere at 6 
volts. Valves of this class have a high internal capacity ; 
hence some difficulty would be experienced in securing 
a high degree of amplifieation with stability if the 
amplifier were adjusted to too low a wavelength- Tests 
proved that high amplification and ease of operation 
could be secured at about 7,000 metres; hence the 
amplifier circuits were all adjusted to about this wave- 
length. 

It should be remembre] that the long-wave amplifier 
does not require to have every stage sharply tuned, but 
that a carefully tuned circuit (often called a filter) should 
he employed somewhere in the amplifier. In this set 
the sharply tuned circuit is connected in the anode circuit 


Yan il iid 


Ss p 7 ep- 


Wireless ; _ s | 
World | | l 


3 E- F dod Sra a z 
5 2 2 Se Scere i 7 emma? Ses” 


Pi3 


ful long-wave Morse Stations. The anode coils and 
their condensers in this set are housed in metal boxes. 

The H.F. stages are coupled through grid condensers 
(C,) and leaks (R,, R, and R,), having values of 0.008 
microfarad and 1 megobm respectively, and the grid 
return wires are connected through a single dry cell (B,) 
to the sliding contact of a potentiometer. Thus the 
normal potential of the grids may be adjusted to suit 
the value of anode voltage applied to the valves. 

A variable high resistance R, is employed to give con- 
trol of the volume. When signals are too loud, this 


resistance may be connected across the tuned anode cir- 
cult of the last valve by putting a Clix plug into a socket, 
and the volume reduced by adjusting the resistance. This 
resistance also acts to control the degree of regeneration ; 


OVE! ALL 


of the first detector; the three other circuits have coils 
wound with finer wire, and much smaller tuning 
condensers are employed. 

The sharply tuned circuit, C, C,. L, consists of a No. 
¿co Burndept coil (L) shunted by a 0.001 fixed condenser 
(C.), and a 0.0002 Marconiphone fixed condenser (C). 
The Marconiphone condenser is of the tubular type, and 
consists of a brass tube having a covering of mica, and 
an outer layer of tinned copper wire. - Its capacity may 
be altered by adjusting the number of turns of wire, 
and it forms a‘ very handy ‘‘ variable ’’ condenser. One 
of these condensers is connected across each of the anode 
coils, and adjusted to bring each anode circuit into 
resonance. 

It is necessary to screen the coils of the H.F. amplifier. 
or interference will probably be experienced from power- 

II 


when the filament current and the value of anode and 
grid voltage are such that the set is ose illating, the value 
of this resistance may be ae to a point where the 
set stops oscillating. Normally, of course. when search- 
ing, the filament rheostat is adjusted to such a point that 
the set is just not oscillating. 


The Panel. 


The panel is of ebonite, measuring 30in. x Sin. x $in., 
and mounted on it are the two tuning condensers, the 
vario-coupler, four filament resistances, the potentiometer, 
te adjustable high resistance, four terminals (twe 
for the frame aerial or tuner and two for the telephones), 
and a Clix socket and plug. These are arranged as in- 
dicated by the photographs and the drawing of the panel. 
Full constructional details will be given next week. 
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VALVE may be used to measure high-frequency 
currents in at least two ways, namely, by measur- 
ing the voltage drop, by means of a valve volf- 

meter, across a suitable resistance which is carrying the 
current to be measured, and by passing the current through 
a vale filament and measuring the resulting emission 
of electrons. ; : 

‘In the first method the resistance must, of course, be 
non-inductive and rion-capacitive and be accurately known, 
which entails the resistance being of fine, straight wire or 
group of wires in a symmetrical form. 


The Valve Voltmeter. 


The valve voltmeter, which has already been described 
in The Wireless World, has for ordinary purposes a 
useful range of 0.5— 3 volts, so that a value of resist- 
ance must be chosen which will give a voltage between 
these values for the ex- 
pected current. 

Thus, if the current to 
be measured is between 
0.5 and 1.5 amperes, a 
suitable resistance is about 
2 ohms, and could consist . 
of a group of fine Eureka 
wires in parallel, as 
shown in Fig. 1. 

The reason for making the resistance of fine wire is 
to get a resistance whose value is very nearly constant 
over a large frequency range, so that the instrument can 
he calibrated at low frequercy—5o0 cycles, say—and the 
calibration relied on at high frequency to be reasonably 
accurate—at any rate, to be more so than the usual metal- 
cased hot-wire meter. 5 

The drawbacks to this method of current measurement 
may be. summarised briefly thus :—- 

(1) The voltmeter is a fairly bulky instrument with 
its batteries—much more so than the usual hot-wire meter 
-—and therefore the resistance must be inserted at a point 


SOLDERED 


TERMINAL 


TO VOLTMETER 


Fig. 1.—A resistance suitable | 
for H.F. work. 
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Describing Three Methods 
of Measuring High-frequency 
Currents. 
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Those who have attempted to measure H.F. currents 

with the ordinary hot-wire type of ammeter realise how 

difficult it is to obtain satisfactory results. To them 

the methods of measurement described below will be of 
special interest. 


By. A. CASTELLAIN, B.Sce., A.C.G.I1. 
in the circuit which is at earth potential. (This applies 
to most H.F. current instruments.) 

(2) This method is not suitable for measuring small 
H.F. currents, as the resistance which would have to be 
inserted is usually many times the resistance of the rest 
of the circuit, and thus the original current would be 
considerably reduced. _ 

Of course, there are cases in which an extra 100 ohms 
or so will not matter, and when this is the case currentis 
of the order of 5 milliamperes may be measured by this 
method. i 

Usually, however, the ideal to be aimed at is an instru- 
ment whose presence does not affect the circuit conditions. 

The advantage is that consistent results may be 
obtained, chiefly as the recording meter is a moving coil 
instrument. : 

This advantage will be appreciated by those who have 
had much to do with hot-wire ammeters. i 


The Valve as an Ammeter. 


The second method consists in passing the current to 
be measured through the filament and measuring the re- 
sulting emission. For this a valve with only two elec- 


trodes is required, as in Fig. 2, or an ordinary. valve 
may be used by joining the grid and plate. 


Photograph of the resistance unit sketched in Fig. 1. 
23 


MARCH 4th, 1925. 


The Valve as an Ammeter.— 
The calibration curve of the ammeter will be the ‘usual 
constant plate potential diode characteristic, Fig. 3. 
The author has found that by using no external poten- 
tial on the plate, this calibration curve is very nearly a 
straight line for quite a large range of filament current. 
The calibration curve of a Mullard ORA valve on 144 


the useful range is 0.4 to 
0.62 ampere, which is 
quite a large range for a 
valve filament. 
As a remote indicating 
ammeter, the instrument is 
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cycles is given in Fig. 4; 


ee extremely useful. The 

Fig. APUNE tne verre oe en valve may be put in the 
aerial circuit at a point: 
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FILAMENT CURRENT > ` 


Fig. 3.—Characteristic curve 
~of the valve connected as in 


The range of the milli- 
ammeter should be from 
o to 2.5 mA, and the in- 
strument may conveni- 


Fig. 2. 


ently be calibrated from 

the 50 ~ mains by comparison with a moving iron 
meter, 

The chief disadvantages of the method are :— 

(1) Comparatively large resistance of the valve fila- 
ment—about 7 ohms, and . 

(2) Small range and danger of burning the valve 
out with small overload. - 


$ Measuring Small H.F. Currents. 
By heating the filament initially from an L.T. battery 
so as to get a small measurable emmission, it is 
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0-4 0-42 0 046 048 06 052 O54 056 
FILAMENT AMPERES 
Fig. 4.—Characteristic curve when a Mullard ORA valve is used. 
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possible to measure H.F. currents ot the order of a few 
milliamps. by superimposing them on the steady current. 
It is, of course, necessary that the H.F. currents pass 
only through the filament ang not through the filament 
heating battery, and therefore chokes suitable for the 
frequency in juse must be put in ` 
the battery leads, Fig. 6. 
= These chokes must be able to 
carry the steady filament current 


` 


TO - . 
MILLIAMMETER 


HF GURRENT 
Fig. 6—Method of using the 
v 


é for measuring smali H.F. 
currents. 


CHOKE 


S 
Fig. 5—A vaive ammeter with 
a H.F. choke connected, 


ale, 


-of perhaps half an ampere, and must also be suit- 


able for the frequency at which the instrument is 
calibrated. | 

If some such instrument at a Duddell thermoammeter 
is available, the meter may be calibrated at the frequency 


9 Pace a 
og TER 7 
| SEER eee g 
dgs pie dak FA 
E 7S Scie. & 
5 TEET E 
H GNERSARAE E 
Z o¢ T ESERE g B 
w O6 TITE E 
œ 
ell Geel a 
5 TAC E 
D o4 Mec a 
TEE g 
w oa OCCT = 
EAE T im 
J oe WeaGseeee a 
a Aree T 
One E 
St eect z 
0-26 03 0-35 04 


Fig. 7.—A calibration curve fer the arrangement of Fig. 6. 


RAT TRE - at which it will be used, other- 
TEHET ag -4 wise it must be calibrated at 
HHH paei commercial power frequencies, 
SaEan AH - which means that L.F. chokes 
tet HH H ~ must be used in series with the 
A HHHH HH H.F. ones shown. 
HHH eng A 50 ~ L.F. choke to carry 4 
DESERTE DEEN ampere is a bulky thing and 
HHHH +H forms the greatest disadvantage to 
Sheena eas the method. Calibration curves 
ttt for such a meter are shown in 
HURST Pigs Ge 
pee] In conclusion, both — these 
SRESERESRERR: i i 
ENE TESE i za methods of H.F. current measure- 
FAE ment are worth investigating by 
RE IRERROE KEN the amateur, as they give much 
PP ETP eT TT more consistent and reliable re- 
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sults at high frequencies than 
the usual -metal-cased hot-wire 
ammeter. l 
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A Section .Devoted to New Ideas and Practical Devices. 


SAFEGUARDING THE AERIAL 
HALYARD. 

The amateur usually feels a little 
uneasy concerning the durability of 
the halyard rope ‘used for raising the 
aerial. Should it give out, the mast 
must be lowcred to restore the new 
rope, and for this reason it will no 
doubt be found advisable to use a 
double pulley (B) and halyards of 
both rope and light flexible wire (A). 
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A double aerial pulley with halyards 

of both rope and flexible wire will 

overcome the trouble which might 
arise as a result of a broken rope. 


The rope will normally take the 
strain, whilst the flexible wire js 
always available should the rope give 
out.—H. H. 
ooo 

MAKING A TWO-COIL HOLDER. 

When a coil holder is constructed 
so that the extent of coupling between 
the inductances is reduced by moving 
one out of the plane of the other, it 
is essential to embody some form of 
gearing in order to provide the neces- 
sary critical adjustment. Tf the in- 
ductances swing one over the other, 
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however, a critical degree of coupling 
is always obtainalle, although the 
coils may rotate through an appre- 
ciable angle. 


x 
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Constructional details for making a 
simple two-coil holder: 


Coil holders of this latter type may 
be easily constructed. The drawing 
given here includes all necessary (le- 
tails, and can easily be worked to, 
making use of small component parts 
which can be purchased quite cheaply. 
—C. P. | 

ocoo 

AN EFFICIENT LEADING-IN TUBE. 

A glass tube is made use of for 
insulating purposes, and is best pro- 
cured as a botier gauge glass which 
may be about žin. diameter and from 
151n. - róin. in length. The price 
of such a tube eoul be less than 
rs, A piece of iin. 
of sufficient length to extend about 
14in. at each end is clamped on to 
the glass tubing with brass nuts 


Me ISTORIE —-- - oo 


An efiicient leading-in tube constructed 
from a boiler gauge ginss. 


and washers, and held central by 
means of two ebonite or wooden 
bushes. Jt is advisable to insert small 


threaded brass ° 


indiarubber washers under the clamp- 
ing nuts to relieve the glass of the 
strain which occurs in tightening up. 
This type of leading-in tube presents 
a very low capacity to earth, cwing 
to the fact that the conductor is liber- 
ally air spaced. ‘The writer has had 
a lead-in of this type in use for over 
twelve months now, and has found the 
boiler glass to be excepticnally strong 
and easily capable of taking the 
strain of a taut lead in.—l.. A. 
0000 


NON-MICROPHONIC VALVE HOLDER. 


In a multi-stage amplifier, provi- 
sion must be made to mount the valves 


and particularly those in the early 


amplifying stages, so that they will 
not be susceptible to vibration. ‘The 


use of a metal spring method for sup- 
porting the holder is not very effec- 
tive, for it is readily apparent that 
springs, although absorbing vibrations 


MUSSER ETUCK TO EGOMTS 
l 


A sub-base of * Sorbo” indiarub ber 
will eliminate the microphonic effect 
due to mechanical vibration. 


of low mechanical frequency, will not 


resist the vibration of high note 
frequency. 
Soft indiarubber or ‘‘ Sorbo’ 


sponge is excellent for taking up 
vibration of this sort, and a simple 
method of mounting is shown. ‘The 
valve holder is of the well-known 
Bretwood type, and the lower piece, 


carrying valve pins, is made up from 


jLin. ebonite. Flexible connections 
should be short and strong, so that 
when a valve is withdrawn the india- 
rubber will not become pulled away 
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from the ebonite. Elastic glue or 
Chatterton’s compound should be used 
for attaching the indiarubber pad.— 
Se Ta _ | 
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EXTENDING THE TELEPHONES 
ON A SINGLE WIRE. 

- While the receiving set may be in- 
stalled in a position where it can be 
operated and experimented with by 
the amateur, it is often desirable to 
run extension leads for listeners in 
other rooms. If the receiving set is 


a simple one, consisting of a tuned 
aerial circuit and a crystal, it is only 


Extending the telephone circuit by 
means of a single wire. 


necessary to run one well-insulated 
wire from room to room, Connec- 
tions to the telephones are, of course, 
picked up from this wire, and any 
local earthed point such as a gas 
bracket.—W. E. S. 
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AN EXTENSION HANDLE. 

A great aid in obtaining a critical 
movement to condensers and variable 
inductance dials 1s to employ an ex- 
tension handle. Many suggestions 
have been put forward for obtaining 
a good grip on the milled knob, 
though usually possessing the defect 
of making use of some rigid form 
of fixing which cannot be readily re- 
moved, and as a result may sweep 
across the instrument panel fouling 
other components. 


GLIGHTY CONCAVE 


Ebonite extension handle for obtaining 
critical adjustment of instrument dials. 
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Constructed from ebonite, this ex- 
tension handle can be placed in posi- 


tion without the tightening of screws 


or other attachments, immediately ob- 
taining a good grip on the knob. Both 
ends of the handle are cut away 
so that provision can be made for 
applying it to knobs differing in size. 
-—W 
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A LATTICE COIL FORMER. 
The method of winding lattice coils 
on pegs inserted around a small cylin- 
der is not always straightforward, 
owing to the difficulty of finding a 
suitable former. | 


The stopper of a paste bottle makes a 
good former for winding lattice’ coils. 


The writer noticed that the wooden 
cap of a paste bottle is most suitable 
for the purpose. The wire is carried 
by means of panel pins carefully 
driven into holes round the outer face. 
A small bolt is inserted into the centre 
hole, and may he rotated by holding 
the stem of the bolt in the chuck of 
a small hand brace, the body of 
which may be clamped tm the vice.— 
J.L. W. 

x oo0oo0oo0 
A SELF SHORT-CIRCUITING COIL 
HOLDER. 

The use of a reaction coil is rarely 
necessary when receiving from a local 
station. It is, in fact, often dc- 
sirable to short-circuit the reaction 
coil holder in order to prevent any 
tendency the receiver may have to 
self-oscillate, and which gives rise to 
some degree of distortion. Many ex- 
perimenters provide a short-circuiting 
socket, so that when the reaction coil 
is removed the plug and socket of the 
holder can be connected through. 

This may be accamplished auto- 
matically by the use of a coil holder 
fitted with a small spring contact. 
The side of the holder 1s cut away so 
that a small spring blade can be in- 
serted. When the plug which is 
attached to the coil is driven into the 
coil holder socket, the spring is forced 
back by coming into contact with the 
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small projection which p setrates 
through a slot in the side of the 


„~ - PHOSPHOR 
BRONZE STRIP 


Vex 146 x132 
THICK i 


Coil holder with reaction skort- 
circuiting spring. 


socket. The spring normally rests 
across the plug and socket and short- 
circuits them, but when a coil 3s fitted 
into the holder the short-circuit is 
removed.—H. H. 
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LOW LOSS COIL. 


Many attempts have been made to 
construct coils with a minimum of 
solid dielectric material to give ef- 
cient reception on short wavelengths. 

A rigid coil can be constructed by 
shaping the turns to the. required 
diameter by 
winding the 
straighte ne d 
wire on a 
cylindrical 
former and 
binding in 


A six-turn low 


for tuning the 
aerial circuit to | 
very short wave- | 

lengths. 


position with 
an interlacing 
of thin string. | 
The string is 


not knotted 
between the 
turns, but 


SS — $ 


merely 
threaded over and under, returning 
on the other side of the wire. Con- 
nection is easily made with the coil 
holder by terminating one of the ends 


' in the form of a loop, bending the 


other back to a ‘‘ V ” shape.—A. R. 
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Events of the Week 


RELAY STATION ON BOARD SHIP. 


The Copenhagen Broadcasting Station 
has installed a relay plant on board the 
s.s. ‘‘ Aalborghus,” which retransmits 
the main station’s 775-metre trans- 
missions on 445 metres. This novel relay 
station operates on Tuesdays, Thursdays, 
and Saturdays, when the vessel is lying 
in Aalborg harbour. 


ooo0o°0 


FRENCH AMATEUR BROADCASTING 
STATION. 

Discontent. has long been prevalent in 
the South of France owing to the absence 
of broadcasting stations in that area. 
Amateurs have now filled the breach, 
however, with the installation 
of a broadcasting station at “a 
Mont de Massan, operated by / 
the Landais Radio Club. 
_ At present transmissions are 
"carried out on Wednesdays 
only, on a wavelength of 365 
metres, between 8 and 10 p.m. 
The station has been heard all 
over the North of Spain and 
has been reported over a radius 
of 375 miles. | 


ooo 0 


ONE SET PER FIFTEEN 
PERSONS. | 

In the Borough of Queen; 
district of New York it is esti- 
mated that there is one broad- 
cast receiver for every fifteen 
persons. This is believed to be 
the record, even for America. 

É e000 

NO BROADCASTING 
IN BRAZIL. 

Brazil still prohibits radio 
transmitting stations except in 
extreme cases. In the hope of 
removing the ban, a number of 
citizens in Bahia have organised 
an association which will petition the 
Government to permit the erection of 
broadcast stations. 

(ome ome) 
CANADA AND IRAQ. 

Major W. E. Borret (Canadian 1DD) 
of Halifax, Nova Scotia, has succeeded 
in obtaining a two-way connection with 
C HH1 of Mosul, Iraq. 
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FRENCH AMATEURS AND AMERICAN 
JARGO 


Dr. Pierre Corret, the well-known 
French amateur transmitter, bitterly 
laments the growing habit among French 
amateurs of copying American radio 
jargon. Not only are they using “f b,” 
“o m,” ‘‘73s,’’ and similar expressions 
in their international communications, he 
states, but they are employing these 
abbreviations in transmissions between 
each other. 


oo0 0 
NEW BROADCASTING STATION IN 
HUNGARY. 


Under the call-sign HAR, a new broad- 
casting station is now ready for service at 


A BROADCAST RECORDER. An ingenious instrument, patented 
in America, which provides a wax record of broadcast speech 


graph. 


Szekesfehervar in Hungary. and will be 
under the control of the Budapest Central 
Telegraph Bureau. No schedule of trans- 
missions is vet available. 
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£850,000 FOR B.B.C 


The total number of annual 
licences issued from Novembe:. 


wireless 


1922, 


The operating principle is evident from the photo- 


MARCH gth, 1925. 


in Brief Review. 


states the Assistant Postmaster-Ueneral, 
was, up to the end of January, about 
1,942,000, including the renewals of 
expired licences. Of this total about 
1,200,000 aré now current. The total 
revenue collected amounted to £1,108,000, 
of which £850,000 accrues to the British 
Broadcasting Company. 
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MORSE RECORD CHALLENGED. 


The annual morse code speed contest 
for both professional and amateur radio 
operators is a feature of the fifth annual 
radio show now being held in New York 
under the auspices of the Executive Radio 
Council, Inc., and the A.R.R.L. Hudson 
Division Convention. The 
Morse record of 60 words per 
minute, established at last 
year’s exhibition by A. E. Ger- 
hard, is expected to be hotly 
challenged. 


ccoo 
WIRELESS-CONTROLLED 
FLIGHT. 


Arrangements have been com- 
pleted for a remarkable tiying 
demonstration to be made at 
the Istres Aerodrome this 
month, states a Paris correspon- 
dent of the Daily Telegraph. 
An aeroplane without any 
human being on board is to be 
sent up, make a flight of 200 
kilometres, and land again in 
the aerodrome, the whole flight 
being controlled by wireless 
signals from the ground. 

The system has been per- 
fected by M. Max Boucher, 
and the demonstration will be 
in a fulfilment of a contract 
made with the Under-Secretary 
of Air. 

ooo0oo 
WIRELESS AND SEA FOGS. 

The radio fog-signal station as a factor 
in safety of life at sea has received high 
commendation from mariners in Ameri- 
can waters, according to the latest report 
of the U.S. Commissioner of Lighthouses. 
Several additional radio fog-signal 
stations have recently been established for 
the benefit of American shipping. 
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ESPERANTO BROADCASTING STATION 

Nearly all Europe will be able to lister 
to Esperanto programmes when the station: 
now being planned by the Esperantists 
becomes an actuality, states a Continental 
correspondent. The station will be 
_erected at the summit of one of the hills 
above Geneva, and its programmes wiil 
be intended for Great Britain, Germany, 
Austria, Switzerland, Italy, France, and 
Spain. 

It is thought probable that the station 
will be in operation by the early summer. 
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SIGNALS FROM BELGIAN ARMY OF 
OCCUPATION. 

The many readers who have reported 
the reception of 1CF may be interested 
to learn that this station is apparently 
operated by members of the Belgian 
Army of Occupation at Crefeld, in Ger- 
many. QSL cards should be addressed 
to Jacques Heynen, Operateur du Station 
Radio 1CF, Armée Belge d’Occupatien, 
Crefeld, Germany. This information 
is kindly supplied by Mr. ington 
Sutton, of Wimbledon, who has heard 
1CF on one valve, working on 85 metres. 
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2LO TESTING. 

Preliminary transmission tests with the 
new equipment commenced on February 
27th, in the intervals in the regular pro- 
gramme from the old station. It is now 
evident that no change is to be predicted 
in the wave-length. of the London station. 

o000 


A LETTER FROM A 3BQ. 

“I do hope it gave you the same 
thrill to work me that it gave me to 
work you.” Thus writes Mr. Max 
Howden, the Australian amateur 3BQ, 
in a letter to Mr. E. J. Simmonds (20D) 
confirming their epoch-making exchange 


of signals on November 13th. In the. 


course of his letter, Mr. Howden 
remarks that 2OD’s signals were per- 
fectly audible through heavy atmo- 
spherics; indeed, the stronger the static 
the stronger were the signals. 

3BQ employs a Philips Z4 transmitting 
valve, with a potential of 1,400 to 1,500 
volts, the plate current being about 100 
milliamperes. His excellent aerial might 
well provoke the justifiable envy of 
many Britishers. It consists of a SOft. 
five-wire cage suspended between two 
SOft. masts a hundréd feet apart. The 
lead-in, which, is taken from the middle, 
and is of the tapering five-wire cage type, 
is Toft. long. 


0000 


WIRELESS IN TURKEY. 

Turkey’s reputation as a radio nation 
has been vigoro defended by a corre- 
spondent to La T.S.F. Moderne, who 
replies to an open letter in that journal 
in which it had been stated that not one 
receiving set was to be found in all 
Turkey. This correspondent, who writes 
from Turkey, states that he himself owns 
a super-heterodyne receiver and many of 
~ his friends are radio enthusiasts. Two 
of the cinemas in Constantinople are 
equipped with powerful broadcast 
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BROADCASTING FOR THE RAILWAY PASSENGER. To relieve the tedium of long 
Canadian N 


ational Rail 


ontinen 
stations at ts along the route. Our 
room in one these stations. 


receivers and capable of picking up Rome, 
Prague, Moscow, and many other distant 
broadcasting stations. 
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NEW POLISH BROADCASTING STATION 

An experimental broadcasting station 
at Warsaw, employing a power of about 
1 kilowatt, is transmitting irregular pro- 
grammes on a wavelength of 385 metres. 
The controllers of the station, Polskie 


Towarzystwo Radiotechniczne, are one of 


the Associated Marconi Companies. 
British amateurs should listen for the 
station between 5 and 6 p.m., G.M.T. 


oeoo 


FRENCH *® R” SIGNS. 

British amateurs should not be sur- 
prised if they receive QSL cards with 
the call sign R and a number. These 
call-signs are entirely unofficial, and 
are issued for reference by the French 
wireless paper, l'Antenne, and are for 
receiving sets only. The issue of these 
numbers ensures that transmitters have a 
large number of amateurs willing to co- 
operate in any experiments aud willing 
also to give details at any time as to the 
reception of any station transmitting on 
short waves. The possessors of these 
numbers are scattered over France, Bel- 
gium, and Tunisia. 


o000 


2KD. 

Messrs. Denison Bros., of Halifax, 
who own the above call sign, believe that 
owing to mispronunciation other call 
signs are being mistaken for theirs, with 
the result that they have been flooded 
with reports regarding their supposed 
transmissions on 440 metres. As 2KD 


ways not only include broadcast receivers on their 
expresses, but have established a unique chain of nine broadcastin 


photograph shows a typical transmittin 


The transmittiag valves can be seen on the left. 


is not operating on the 440-metre band, 
these reports cannot, of course, be 
replied to. 

oo00o 


THE PARIS INTERNATIONAL AMATEUR 
CONFERENCE. 

As announced in our colunms last week, 
the first International Congress of Radio 
Amateurs will be held in Paris from April 
14th to 19th. Actually two important 
events will be taking place simul- 
taneously, these being the Congress of 
the International Wireless Committee 
and that of the International Amateur 
Union. The two bodies will, however, 


hold joint meetings on each of the days, 


after each of which they will adjourn to 

carry on their respective discussions. 
Probably the most important mecting 

will be that held on Thursday, April 


` 16th, when both bodies will discuss inter- 


national regulations regarding wave- 
lengths, particularly in relation to 
amateur telegraphy and telephony. The 
concluding meeting, to be held on Sunday, 
April 19th, will take the form of a 
‘‘Radio Rally.” Among the interesting 
subjects included on the agenda of the 
meetings of the Committee are the rights 
of the transmitter and the receiver, State 
control, authors’ broadcast rights, and 
relations between broadcasting stations 
and the Press. 

Full particulars regarding the fees for 
attending the Conference should be 
applied for without delay to Secrétarial 
Général des Congrès, 2, rue de I’Echande. 
St-Germain, Paris, 6e. Information 
regarding special travelling facilities and 
accommodation can be obtained on appli 
cation to Bureau Central de Voyages, 
‘‘Exprinter,’’ 2, Rue Scribe, Paris, Ye. 
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AMERICAN AMATEUR IN OFFICIAL 
TESTS. 


Official confidence in the abilities of the 

wireless amateur is demonstrated in 
America by the request of the Navy 
Department that Mr. F. H. Schnell, of 
the American Radio Relay League, 
should accompany the Pacific Navy 
during its forthcoming manœuvres. Mr. 
Schnell, who will assist in short wave 
tests, will be on active duty from the 
middle of April until about October 1st, 
with the rank of lieutenant. He is 
installing a short wave transmitter, which 
will be employed in conducting tests in 
the regulation Navy sets. Mr. Schnell’s 
station, with the call-sign NRRL, will 
operate on a wavelength of 54 or 55 
metres, and he will also take with him 
two transmitters for personal use on 20 
and 40 metres. 

o0o00 0 
U.S. AMATEURS’ TRANSMITTING 
CONTEST. 


In strange contrast to the British offi- 
cial ruling that transmitters may only 
send messages ofan experimental nature, 
the American “ brass-Jammers’’ are 
urged to transmit as many and varied 
messages as possible. A stimulating con- 
test has just been arranged by the 
American Radio Relay League in which 
the amateur who handles the greatest 
number of radio telegraph messages for 
three consecutive months will receive a 
valuable plaque, suitably engraved with 


the name of the winner. e contest 
will begin this month. 
ATMOSPHERICS. 


“ Be slick and get your radio licence. 
See the proposed regulations,” says a 
Nottingham paper. We are not aware 
whether its readers have yet instituted an 
action for libel. 


An Independent Statement of Opinion. 


N unbiassed statement of opinion 
upon the  Postmaster-General’s 
Wireless Bill appears in the leader 

columns of our contemporary, The 
Electrician, for February 20th. As this 
statement may be considered as repre- 
senting the opinion of the average pro- 
fessional electrical engineer, we print it 
below for the benefit of aur readers. 
“The Bill to re-enact and amend the 
present law relating to wireless telegraphy 
which was presented by Sir 
Mitchell-Thomson in the House of Com- 
mons last week,” say the writer, ‘‘has 
given rise to a good deal of criticism. 
Some of this is unjustified, the remainder 
rests on a firm basis. The arguments 
which come under the latter heading are 
mainly directed. to the wider control it 
is proposed that the Post Office should 
be given over ‘ the installation and work- 
ing of apparatus for using etheric waves 
for the purpose of the sending or receiv- 
ing of energy without the aid of any 
wire... as they apply to the installa- 
tion and working of the apparatus for 
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Thousands of wireless ‘‘pirates’’ are 
said to have closed down in a fit of pique 
during the recent broadcasting of ‘‘ The 


Beggar's Opera.” 


oo0oo0o0 


The righteous outcry against the Post- 
master-General’s Wireless Bill confirms 
our belief in the home as a unit of 
resistance. \ 


Mr. F. H. Schnell, of the American Radio 
Relay League, who is to assist the Pacific 
Fleet in short-wave wireless experiments. 


Children get pretty stamps for attend- 
ing Sunday school and American ‘‘ radio 
fans” for hearing distant stations. In 
the children’s case personal attendance 
is necessary, but the Transatlantic 
enthusiast need only study the adv ertised 
programmes and trust to luck. 


THE WIRELESS ‘BILL. 


wireless telegraphy.’ ‘This control is to 
apply continuously and not only ‘in an 
emergency.’ It is intended, in fact, to 
legalise the attempts to limit the work 
of experimenters and amateurs, which we 
have already criticised and which the 
Radio Society of Great Britain has done 
good work in trying to neutralise. It 
may well be argued that some authority 
in this country should have control over 
wireless operations. Experience in the 
United States bears that out. But it may 
be argued with even greater force that 
that control should be flexible and not 
excessive, for radio-communication is a 
young science and a still younger indus- 
try, and anything that tends to check its 
progress should he avoided. It is from 
this point of view that the new proposals 
must give rise to anxiety. The penalties 
for the unlicensed use of broadcasting 
equipment leave us cold, and something 
may also be said for giving the right of 
search. But when it is proposed that the 
Post Office should have the absolute choice 
as to who should experiment and about 
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' The proposal that corks should be 
placed on aerials to save bird life has 
been greeted with enthusiasm in Scotland. 
We understand that aerials are being 
lengthened to accommodate as many 
superfiuous corks as possible. 


ITEMS FROM THE TRADE. 


A reduction in the price of headphones 
is announced by Siemens Brothers and Co. 
Their double headphones are now obtain- 
able at 2Qs., and this price holds good 
for any of the usual resistances, viz., 120. 
2,000, and 4,000 ohms. 


0000 


The D.P. Battery Co., Ltd., Bakewell, 
Derbyshire, have appointed Messrs. Kal- 
sall and Parsons, 19, Blythwood Square, 
Glasgow, as their agents “for Scotland, in 
place of Mr. William Scott, who has relin- 
quished the agency, which he has held for 
so many years. Messrs. Kelsall and 
Parsons will deal with all types of D.P. 
storage batteries, including their well- 
known ‘ Kathanode ” electric vehicle 
batteries. 

coocoo 

Mr. Herbert G. White, A.M.1.E.E., 
who has been associated for the past 
fourteen years with Messrs. Gent & Co.. 
Ltd., has now been appointed Chief 
Engineer of the Wireless Department of 


Messrs. C. A. Vandervell & Co., Ltd., 
Acton, London, W.3. 
0000 


The Directors of Brown Brothers, Ltd., 
regret to announce that the sudden death 
occurred on Saturday, February 14th, 
of their colleague, Mr. J. S. Brown, who 
was one of the original managing directors 
of Brown Brothers Ltd. 

Mr. Brown retired from active work 
over five years ago, but continued to 
take an interest in the affairs of the 
Company as an ordinary director. 


what he should experiment it is another 
matter. As Dr. Eccles recently pointed 

out, this choice is already made in an 
arbitrary and unintelligible way. It is, 

for instance, impossible. to expect an ex- 
perimenter to say what his results will 
he before he undertakes his research, or 
for guarantees that this or that arrange- 
ment of equipment shall solely be used. 
Yet that might easily be the result of 
the proposed supervision. Again, the 
regulations made by the Postmaster- 
General are not to be laid on the table 
of the House, and there will therefore 
be no right of appeal or public control. 
The powers asked for are, in fact, too 
autocratic. -and we hope that they will 
be carefully scrutinised during the 
passage of the Bill through Parliament. 

For though much of the power that 
the Post Office desire may be necessary, 
the methods by which. ‘it is proposed 
to acquire it are very questionable. We 

are glad to learn that the Post Office 
do not desire to penalise the experi- 
menter.” 
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Improvements at London’s Broadcasting Station. 


NEW phase in the progress of British broadcast- 
A ing is shortly to be entered upon with the forth- 
coming closing down of the present 2LO station 
at Marconi House. It will be remembered that broad- 
casting in this country on a commercial and regular basis 
started with the operation of the 2LO station in London. 
It was here that most of the experimental work was done 
in connection with the development of broadcasting equip- 
ment as at present installed in many of the British 
stations. Looking back over the period of the three years 
that the station has been in operation, it is at once ap- 
parent that enormous progress has been made in the design 
of radio telephony equipment, reflecting great credit on 
British engineering skill. Much advance has been made 
in the study of speech distortion as applied to both wire 
and wireless work, and a better understanding on the 
methods to be adopted to maintain musical quality has 
probably been revealed during this period than from the 
time when sound vibrations were first studied. 


2LO’s Development. 


Old 2LO in its earliest form in November, 1922, 
was composed of component apparatus almost indiscrim- 


inately arranged and wired up in a manner of which an | 


amateur would almost be ashamed. It rapidly pro- 
gressed, however, to the ‘‘ frame’’ arrangement, which 
was, of course, the forerunner of the present-day designs. 
The studio in those days was installed in a little used 
kinema theatre on the top floor of Marconi House, while 


the microphone was of the ordinary Post Office type 
clamped to a vertical stand. Contrast this with the 
present sumptuous accommodation at Savoy Hill! The 
now well-known A and B amplifiers were then not thought 
of, and little did one foresee the advent of the ‘‘ S.B.” 
room, resembling, as it does, a modern telephone 
exchange. 


J The New Equipment. 

The new station has been erected on the roof,of the 
Selfridge building in Oxford Street, a site which was 
found only after considerable difficulty, owing to the 
unsuitability of many structures to carry the enormous 
weight of the towers used to support the aerial. The 
towers are 125ft. and 135ft. in height, the difference 
being due to the fact that one stands upon a raised por- 
tion of the roof, giving a height above the roadway of 
approximately 250ft. They are of the lattice type, and 
entirely self-supporting, without the use of guy wires. 
Each base occupies’a space of 2oft. square, whilst the 
tops are 2ft. square. The design is the work of Mr. S. 
Bylander, who incidentally is responsible for the design 
of the steel work employed in the Selfridge. building. 
The work of erection has been carried out by the Teeside 
Bridge and Engineering Co. A two-wire aerial is to be 
used with wires spaced 15ft. apart, and two cage lead- 
ins will connect up with an insulator in the roof of the 
apparatus room. The aerial wire is composed of nineteen 
strands of No. 36 bronze, and is an exceedingly heavy 
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2L0 Finds a New Home.— 

conductor. The halyards for raising the aerial pass right 
over the tops of the masts, pulleys in line being arranged 
on either side. Strings consisting of eight shackle insu- 
ators separate the aerial from the spreaders, whilst other 


chains of insulators are inserted at intervals along the | 


aerial, so that its length can be regulated. The station 
will probably start working using only the leading-in 


wires, and sections of the large aerial will be introduced 


when tests have been made as to the proportioning of the 
tuning circuits to provide efficient excitation. 


Guarding Against Breakdowns. 


The apparatus is housed in a building which has been 
specially erected for the purpose. The circuit and 
equipment employed are entirely standard, and make 
use of the master oscillator system, modulation being 
obtained by the choke control method. Much of the 
apparatus is duplicated to guard against breakdowns and 
to facilitate maintenance. 

A portion of the apparatus room is divided off for the 
accommodation of the accumulators used for filament heat- 
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of eleven cells are employed having a capacity of 800 
ampere hours. The charging switchboard is, of course, 
accommodated in the apparatus room, and controls 
machines installed in another building. - 


The High Tension Supply. 


The high tension plate potentials for the transmitter are 
obtained by stepping up single phase alternating current 
at a frequency of 300 cycles, the input being at a poten- 
tial of 500 volts and the transformer output potential 
10,000 volts. After rectification a normal output of 
800 m.a. is obtainable at a potential a little below the 
output of the step-up transformer. 

The lines from the studio at Savoy Hill terminate on 
strips of jacks, so that by means of plug connections the 
Various circuits can be picked up. 

The machines installed in the power house are direct 
coupled motor generator sets running from the supply 
mains and giving outputs for accumulator charging and 
for stepping up to the high potentials for the rectifier. 

The installation of the equipment is now rapidly near- 
ing completion, and the preliminary tests to be made 


ing of the oscillator and modulator valves. 


Cobham, Surrey. (To Jan. 8th.) 


American -—5HL, 5LH, 5LUS, 5UC, 
6CCB, 6EW, 7NS, 8ABS, 8ADA, 8AFM, 
8AKJ, 8ALY, 8AR, 8ARB, 8AT, 8AWQ, 
8AWX, 8BAL, 8BLC, 8BN, 2BNH, 8CE, 
8CED, 8DAL, 8DM, 8DOO, 8ES, 8GZ, 
8HM, 8JQ, KYI, 8MC, 8NB, 8RY, 
8SSC, 8TR, 8UF, 8UQ, 8VQ, 8XAV, 
8XB, 8XR, 9BCJ, 9BMX, 9BHT, 9BHY, 
9BV, 9CCM, 9CJC, 9DMJ, 9DQ, 9EBH. 
QEKY, 9ELD, 9EP, 9JC, 9MM, 9TT, 
QVZ, 9X AX. 

(0-v-1; Reinartz.) E. J. MARTIN. 


Smethwick, Staffs. (50-200 metres.) 
British :—2KF, 2JU, 2PY, 2TI, 2TK, 
SLP, 6BBC. Dutch :—OAZ, ONI, ORE. 
Finnish: — 2NM. Belgian: — 4ALS. 
French -—8AB, 8AP, 8BV, 8CA, 8CU, 
8DM, 8DU, 8EN, 8FI, 8FK, 8FU, 8GI, 
8GK. Swiss -—9BR. American -—8CCR, 


410, 4EQ. 
Raren H. Parker (2KK). 


Newcastle-upon-Tyne. 

British :-—2GM, 2LZ, 2UV, 2GB, 
2KZ, 2WY, 2WJ, 2DX, 2NB, 2MA, 
21H, 2MX, 2BY, 2GW, 2PY, 2VW, 2TF, 
2KU, 2GY, 2AW, 2FN, 2G0, 2HF, 
2TA, 2TU, 2AS, 2KW, 2AWO, 2IN, 
2VQ, 20A, 2CC, 2AMG, 2XG, 2FM, 
2CQ, 2CA, 2MG, 2WA, 211, 2RB, 5NH, 
5NN, 5CC, 5QV, SRB, SWI, 50X, SWV, 
5NW, 5MA, 5PF, 5SU, 5TZ, 5CX, 5IK, 
5BH, 5UL, 5FJ, 500, 5LS, 5GF, SPD, 
5XN, 5QG, 5VD, 5SZ, 5ID, 5FS, 5LF. 
5UK, 6KK, 6FG, 6QR, 6AA, 6QB, 66M, 
6RQ, 6AL. 6WI, 6GH, 6FA, 6YB, 6RW, 
EMP, 6GW, 6US, 6TE, 6AB, 6UW., 6XJ, 
6LJ, 6UD, 6VU, 6RY, 6NF, 6ZX. 6AH. 

F. Tuomrson. 
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Two banks 


CALLS HEARD. 


Extracts from Readers’. Logs. 


Smedslätten, near Stockholm. 


British :—2CC, 5MO, 5UQ, 6ZG, 6LJ. 
French :—8ÉM, 8LBR, 8AB, 8GO, 8BF, 
8SM, 8HSM, 8SSU, 8GM, 8EU, 8BA. 
American -—1GV, 1ERI, 1CMP, 1CAB, 
1BGQ, 1IKC, 1BHW, 1RK, 1AWW, 
1XAM, 1XAV, 2AFW, 2BSC, 2MU, 
2BY, 2AG, 2BRC. 


(0-v-1; Reinartz.).. B. FREDEN. 


000 oo OHOHOOO OOOO SOD OO OOOO, og OO COHOT EH EOOS EEO EEEEEHEC EHH DEDEDE HET EH EERO EOES . 


Lists submitted for publication in this 
section should be as short as possible. 
They should contain only calls heard 
within the previous fortnight and be- 
lieved to be of reasonably distant origin. 
Compliance with these conditions will 
considerably enhance the value of the 
section from all points of view. 


. 
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Northampton. (To Jan. 19th.) 


British -—2AHH, 2AWO, 2BO, 2BZ, 
2CC, 2DX, 2FM, 2FN, 2FU, 2GG, 2HF, 
2IL, 2KW, 2LZ, 2NB, 2QR, 2TA, 2UY, 
2VG, 2VS, 2WD, 2WJ, 2WY, 2XG, 


` ONH, 2XP, 2XY, 2YR, 2YV, 2YX, 54K, 


5GS, 51Y, 5LB, 5LU, 5LS, 5MA, 5MO, 
5NN, 50M, 5PZ, 5RB, 5QV, SSI, 5S2, 
5TZ, 5UL, 5YW, 6FG, 6GH, 6KK, 6NF, 
6QB, 6RM, 6UB, 6XG. 
(0-v-0 and 0-v-1) (frame aerial.) 
P. H. Bricstock TRASLER. 


Nice, France. 


British -—2AWO, 2JF, 204A, 
5KM, 5QV, 5SZ, 6FQ, 6TD. 
(1-v-0.) Leon DEtoy. 


2TF, 


- Chiswick, London. 


from this station are to be carried out almost immediately. 


Broadstone, Dorset. 


American:—3AB, 3AD, 3ADB, 3AFS, 
3AJ, SALX, 3APV, 3BDO, 3BQ, 3BTA, 
SBVA, 3CK, 3HG, 3HH, 3SHS, 3LG, 
3WB, 3YO, 4FZ, 410, 4KL, 4KW, 


8ABM, 8ABS, 8ADG, 8ADL, 8AGO, 
8AMR, 8BBF, 8BGG, 8CEI. 8CUK, 
8D00, 8JQ, 8MC, 8RV, 8TR, 8TT, 


9BHT, 9HN, 9ZT. 
2BN, 3WZ. 
(1-v-1s) 


Iford. 


British -—2BR, 2CC, 2FK, 2FP, 2HF. 
2KT, 2KW, 2KZ, 2PX, 2RB, 2RY, 2WJ, 
2YT, 5AC, SAU, 5DY, 5GA, 5LI, 5MA, 
5MO, 50K, 5PU, 5PZ, 5QJ, 5WN, 5XN, 
6GH, 6HC, 6LJ, 6UT, 6VX. 


Canadian :—1DQ, 
J. F. Metcacrre (2AHN). 


(0-v-0 and 0-v-1.) JoHun Lyon. 
Margate. 
British :—2AYP, 2CC, 2FP, 2K, 


2MA, 2TU, 2VD, 2VG, 2XY. 5FT, SID, 
5LS, 5QJ, 5RR, 5RZ, 5TZ, 6AL. 6KK, 
6RM, 6UT, 6XJ. 
(O-v-1 and 0-v-2.) 
ARTHUR O. MILNE. 


Cambridge. (Jan. 19th-Feb. 5th.) 


British :—2AUC, 2AUL, 2GK, 2TA. 
2XSS, 5AC, 5HA, 5LS, 6GH, 6NF, 
6RMG. 


(0-v-1.) F. G. Turner (2ANO). 


(During January.) . 
Swedish -—SMYV, SMYY, SMXX, 
SMZS. Jtalian:—1ER. 1FP, 3MB, 3YU. 
Swise:—9AA, QAD, OBR, QRA, QLA. 
Belgian:—2@SP, 4AS, 4AU, 4BA. 
(O-v-1 and 0-v-2.) 
H. axp L. WILKINS. 


+ 


-. 
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Kensington Radio Society. 


The society's February meeting took 
the form of a discussion on the merits of 


various methods of H.T. supply. Cap- 
tain Tingey opened in favour of accumu- 
lators, Mr. H. E. Hall following with 
his experiences with D.C. mains. Mr. 


Maurice Child concluded with remarks. 


on the value of primary cells, mainly of 
the Leclanchée type. The attendance at 
the meeting was large, and the many 
questions fired at thé speakers proved 
that the subject was one of great interest. 

Hon. secretary, Mr, Herbert Johnson, 
36, Cromwell Grove, W.6. 


New Society at Crewe. 


A radio society has been formed under 
the title “Crewe and District Radio 
Society,” and the first meeting, held on 
February llth, augnred well for the suc- 
cess of the new venture. The society is 
honoured by the patronage of His 
Worship the Mayor (Councillor J. 
Cumming, J.P.). The president is Mr. 
E. Sims-Hildich. Applications from pro- 
spective members are warmly welcomed, 
and should be addressed to the hon. 
secretary. Mr. Rupert Peach, 84, West 
Street, Crewe. ; 


Radio Society of Highgate. 

At an extraordinary general meeting 
held on February 1Cth the chairman an- 
meunced that the committee had accepted 
with regret the resignation of Mr. J. F. 
Stanley from the position of honorary 
secretary. Mr. F. J. W. Squire was 
unanimously elected to fill the vacancy. 

An instructive talk on the construction 
of a low loss short wave receiver was then 
given by Mr. Wise, this subject having 
roused keen interest among the members. 
The speaker laid great- stress on the im- 
portance of careful construction, main- 
taining that slipshud assembling was the 
chief cause of unsatisfactory results in 
short wave work. 

Hon. secretary: Mr. F. J. W. Squire, 
31, Harvey Road, Hornsey, N.8. 


Maidstone and District Radio Society. 

The society’s second annual meeting, 
held ‘on January 30th, revealed a satis- 
factory year’s work, which had included 


4 


the organisation of a second annual wire- | 


less exhibition, a successful ** junk sale.” 
and the provision of numerous lectures 
and demonstrations for the benefit of 
members. The society also claims to 
have done valuable education work in the 
elimination of the oscillation nuisance in 
the district. 

The treasurer's report showed a sound 
financial position, with a membership of 
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70, which shows signs of increase in the 
near future. With the object: of aug- 
menting the strength and influence of the 
society, the annual subscription has been 
reduced from 10s. to 5s., and for. junior 
members to 2s. 6d. An excellent syila- 
bus has been prepared for the remainder 
'of the session, and applications for 
membership should be addressed to the 
hon. secretary at ‘‘Romleigh,’”’ Postley 
Road, Maidstone. : 


DOODOOOCODODODOOOOODODOODOOOH 
FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 4th. 

Institution of Electrical Engineers (Wire- 

lesa Section).—At 6 p.m. (refreshments 
. At the Institution, Savoy 
W.0.2. Lecture: "Curren 
Transformer Methode of Producing 
Small Known Voltages and Currents at 
Radio Frequencics for Calibrating Pur- 
." By Mr. D. Dyc, B.Sc. Lec- 
: "The Measurement of Frequency 
and Allied Quantities in Wireless Telc- 
graphy.” By Lt.-Col. K. E. Edgworth, 
BOs and Lieut. G. W. N. Cobbold, 


Golders Green and Hendon Radio Society. 
8 a ae Wave 


p.m. Lecture: 
Recention.” By Mr. Nickless 
‘(2KT). 

Radio Research Society, Peckham.—Lee- 
ture: " ouper-regeneration.” 


Manchester Radio Scientific ah es . 


ture: “ Short Wave Receivers.’ yo 
Mr. R. P. Derbyshire. 
North Middiesez Wireless Club.LAt 8 


p.m. At the Shaftesbury Hall, Bowes 
Park, N. Annual general meeting. 


THURSDAY, MARCH Sth. 

Luton Wireless Society —At 8 p.m. At 
Hitchin Road Boys’ School. Lecture: 

“ Wavea and Ware Characteristics.” 
By Mr. J. W. Tomlinson, A.MLILC.E. 
Derby Wireless Club.—Short Ware Work- 
ing, with demonstrations. By Mr. 
Kirk, Mr. Taylor, and others. l 
Radio Society of Highgate.—At 8 pm. At 
the °919 Club, South Grove. Sale of 
apparatus. 


. 


FRIDAY, MARCH 6th. 
Inland Rerenuc 
Meeting. 


Radio Society.--Ordinary 


North Middlesex Wireless Club. 


When the novelty of receiving speech 
and music by wireless has worn off, the 
serious experimenter begins to turn his 
attention to increasing the range and 
selectivity of his-set. How this object 
can be achieved was described by Mr. 
J. H. Forbes, lecturing before the club on 
February 4th. The lecture was entitled 
“ Supersonic Heterodyne Circuits,” and 
was mainly. devoted 
lecturer’s own experience in operating 
circuits of this type. 
of the theory of supersonic heterodyne 
were given, sufficient to demonstrate how 
such an arrangement gets over the diff- 
culty of the igefficiency of high frequency 
amplification on short wavelengths. Hon. 
sec., Mr. H. A. Green, 100, Pellatt 
Grove, Wood Green, N.22. 


Secretaries of Local Clubs are invited to send in for publication 


“2 club news of general interest. All photographs published wili 
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TRANSMITTING NOTES: 
Power Line Leaks. 


U.S. and Canadian amateurs have been 
complaining bitterly of atmospherics, anc 
there also appears to be a bad epidemic 
of power line leaks, with the result that 
e pion in America has not been of the 

est. 


New Short Wave Facilities ? 


Of paramount interest at the moment 
are the short waves in the region of 20 
metres. The writer has received several 
reports of reception on these short wave- 
lengths during daylight on both sides of 
the Atlantic; instances are’ furnished by 
2LZ, who logged 1XAM at 3 p.m. on 
Sunday, February 22nd, and Mr. Walker, 
of Leicester, who logged U1CK on 20 
metres on the same afternoon. British 
transmitters will be glad to hear that 
there is every likelihood of their being 
granted the waveband between 20 and 50 
metres, but they are specially asked not 
to use for the present any wavelength for 
which they are unlicensed. 


An Error. 


An obvious slip occurred in these notes 
last week. NKF transmits at 14.00 
(GMT) on 54 metres. — 


High-Power Licences. 


There is every indication that we shall 
be able to establish daylight communica- 
tion with the U.S. and Canada in the near 
future, and transmitters will be glad to 
learn that there is every chance of their 
having their high power licences renewed 
after April 15th. 


Stamped Addressed Envelopes, Please ! 


The writer specially requests his corre- 
spondents always to enclose a stamped 
addressed envelope when writing for infor- 
mation. Otherwise it is impossible to 


_ answer all the numerous letters and cards 


tg an account of the 


The main outlines - 


which are sent in, All reports should be 
in triplicate, particularly those dealing 
with transoceanic reception, as one copy 
has to be forwarded to the A.R.R.L., one 
is used for office purposes, and the other 
is filed. ` 


The Paris Conference. 


Arrangements are ‘being made for 
British representatives to Jeave London 
for Paris on the morning of April 13th. 


` 


‘All those anxious to go and who have not 


sent in their names should communicate 
with the writer at once, or not later than 
March 15th. 
Gerald Marcuse (2NM), 
Hon. Secretary, T. & R. Section, Radio 
f Society of Great Britain, ' 
53, -Victoria Street, `- 
London, S.W.1. 
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THE EXPERT. 


His Ascent from Obscurity to Fame. 


a 


NTIL recently, I was comparatively unknown; ‘so 
much sv that even people living in the same street 
and catching the same trains every day passed me 

without recognition. But six months ago I made a wire- 
less set. | ; 

I had no ulterior motive. I thought only of having 
a little music in the evenings, and at first I did get it— 
but very little. l 

But I was and am enthusiastic. I bought books on 
wireless, erected a heavy pole in the garden, nearly 
estranged my wife by neglecting her in the evenings, 
bought a couple of valves, and once, in a moment of 
forgetfulness, drew a circuit diagram on the tea-cloth. 
A very good circuit ıt was, too. 


An Enthralled Neighbour. 


Soon afterwards I invited the man next door to come 
to listen-in. I remember my wife slammed the door so 


hard as she went out to the pictures that she upset the 


crystal detector ; but my neighbour was enthralled, and a 
week later I helped him to rear a pole in fis garden. 
Not only that, I connected up his apparatus for him and 
gave him some pointed but useful advice about his earth. 
That is how it began. 


By HIMSELF. 


In the subsequent few wecks I had the pleasure of 

supervising the installation of sets in no less than seven 
homes in this street, and one evening a man, living four 
foads away, called, and was good enough to say that he 
had heard of my wireless and asked me to call and give 
an opinion on his own set. 
Nearly every night boys came here with messages. 
‘< Please, sir, would you come round to look at the wire- 
less, as my sister wants to listen to the Savoy and it 
won't go, and Mother says Father’s an old fool and 
doesn’t understand it.” š 

But I think that to-day my fame has reached its 
zenith. On the way to the station this morning I passeu 
two men and distinctly [ heard one of them say : ‘ There 
goes The Expert.” Another thing. 

Over the road in the big house lives a man whom I 
have always wanted to know. He has a small car and 
is friendly, I believe, with one of my Directors. His 
gardener came over this evening and said: ‘‘ Please 
would you come to see Mr. Jameson's wireless. Three 
valves have fused and the battery’s all bubbling up!” 
It looks like my chance. Apparently some ignoramus 
has connected up the high tension battery in mistake for 
the low. 


-- a a ee 


AN INTERESTING NEW VALVE. 


“ Receptor ” 


ESSRS. F. J. BROWSE, 56, Broad Street, 

Shaftesbury Avenue, W.C., have forwarded to us 

for a test a sample Receptor dull emitter valve. This 

valve, which presents a well-finished and neat appearance, 

is another addition to the 60 milliampere class, and is 

rated as follows :—Filament volts, 3-3.5; filament cur- 

rent, 0.06 ampere ; anode volts, 20 to 100. . The figures 

obtained on this sample valve are given in the following 
table., 

RECEPTOR DULL EMITTER. 
Maker Unknown. 


Filament amps. 0.069. . 
Filament efficiency 31 milliamperes per watt. 


Filament volts 3.9. 
Emission (total) 6.0. 


| Plate 


R . Plate Magni- i Im- 
a | current at ae current.! fication pecance. 
nee zero grid : factor. 
Volts. p Milliamperes. . Ohms. 
4) 0.82 —] 0.62 | 5.9 25,300 
(H) 1.8 ee BLD 1.1 6.0 24,000 
RO 2.8 — 4 1.45 6.2 21,000 
109 4.0 -8 ibe 6.2 21,000 


! Plate current when grid is given bias of column III. 


At the lower limit of filament voltage the current is 
shehtly above the rated value, the emission, 6 milli- 
amperes, being that required for gencral usage. At the 
top filament limit 12.2 milliamperes total emission was 


B £ 


Dull Emitter. 


obtained, but at this figure the emission would probably 
soon fall off, and all our tests were carried out with a 
filament voltage of 3. 

The magnification and impedance figures given in the 
table suggest that this valve should perform satisfactorily 
in any part of a receiving circuit, giving, perhaps, 
slightly better results when used-on the L.F. side. 

Tested first as a high frequency amplifier the results 
obtained were good; 40 volts H.T. is about right, 


. although a value slightly above or below will not 


materially affect the results. The same remarks apply 
when the valve is used as a detector in conjunction with 
a .00025 mfd. grid condenser and 2 megohms grid leak. 

The valve was next tried in the L.F. amplifier, and 
here, as we expected, it gave the best performance. Con- 
nected in the first stage we found 60 volts plate potential 
in conjunction with a grid bias of — 3 quite suitable. 
When used ia the second stage we increased the plate 
potential to the maximum of 100 volts, at the same time 
augmenting the negative grid bias to 6 volts. So 
arranged, sufhcient power was obtained to operate a small 
loud-speaker quite satisfactorily, the quality of the 
reception being all that could be desired. 

The Receptor dull emitter is a valve well worth the 
attention of the amateur. 
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The Taning Note. 


The B.B.C. Tuning Note is the sub- 
ject of much correspondence. General 
opinion is that the new Note is pleasanter 
than the old one, but that it might be 
made pleasanter still if a familiar tune 
could be played. 


o0naqo 
To Echo or Not to EchoP i 


The B.B C. experiments on Echo still 
contiuue, and a large number of reports 
have come in saying that the increased 
echo due to the change in the draping 
of the studio is noticed, and the corre- 
spondents consider there is now too much 
echo. It is quite evident that it is going 
to be a very difficult job pleasing people 
with regard to the echo in studios 


oo0o 


The Nerve Centre. 


Captain Eckersley has an article in a 
contemporary called “ The Nerve Centre 
of Broadcasting.” Some people who 
have listened to his Topical Technical 
Talks think that he is the verve centre 
of broadcasting. 


"O00 


A Cambrian Concert. 


The Welsh people are gettin very 
excited because the St. David's Day 
peee in the Welsh Tabernacle at 

ing’s` Cross are to be broadcast from 
London. In addition to an address by 
the Arch Druid—who, by the way, is an 
uncle of one of the most charming 
membkers of the B.B.C. staff—there will 
be a coucert by members of the London 
Welsh Choir, which has on previous 
occasions been heard from 2LO, notably 
when the “Comedy of Danger” was 
broadcast, when Mr, Madoc Davies and 
other Welsh singers took the parts of 
the miners singing at the time of the 
disaster. 


eA ee SSS oer 
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No Time for Work? 
The B.B.C proposes to run pro- 


grammes practically continuously from 
ó p.m. to 11 p.m. every day. It reminds 
one of the old story of the Scotsman who 
came to London and examined the menu 
at his hotel. ‘* Breakfust from 8.30 till 
11.30. Lunch, 11.30-3.30. Tea, 3.30-6.30 
Dinner, 6.30-9.30.” He summoned the 
waiter and said, ‘‘ Here, young man, 
what time do vou get to see the 
scenery: ° If it is possible to listen from 
ò till 11 o'clock every day, some wire- 
less enthusiasts will have no time for 
work. f 
oooo 
Microphonic Mice. 


A moving incident is recorded from 
Sheffield where mice chewed the moving 
coil of a microphone, with the result that 
the transmission was interfered with. 
A Leeds correspondent suggests that 
perhaps it is those same mice that have 
chewed up all the missing licences in 
Sheffield. 


o000 
Glasgow’s Birthday. 


Glasgow celebrates its second birthday 
on Friday, March 6th. It is a hefty 
youngster for two. Appropriate enough, 
the band of the Highland Light Infantry 
will contribute to the programme. 

0000 


Relay Station Demands. 


Amongst the places which have asked 
for broadcasting stations from time to 
time are Inverness, Leicester, Brighton, 
Norwich, Eastbourne, and Rhyll (North 
Wales). The attitude of the B.B.C. to 
demands for new relay stations is that 
it has come to the end of its relay policy 
until the Daventry Station is function- 
ing. When it is known definitely how 
much of the country is served by 
Daventry, then they will have to consider 
the position of any arcas that are still 
deaf. 


ooud 


Interference with Plymouth. 


Apparently Plymouth has good reason 
to regret the absence of some inter- 
national understanding about the distri- 
bution of wavelengths. During the past 
few weeks the area of the three towns 
has been afflicted by a tremendous amount 
of interference from continental broad- 
casting stations. 
have been listening specially to detect 
causes, and broadcast listeners have been 
very prompt in supp!ying useful data to 


NEWS FROM THE STATIONS. 


The station engineers | 


A certain amount 
of data has heen secured, and efforts are 
being made to remove the cause of the 
trouble. 


assist investigations. 


o0o000 


A Continental Handicap. 

Of course the problem is fairly com- 
plicated for the reason that continental 
broadcasting is not organised centrally as 
is the case with British broadcasting. 
Stations work on their own, and some- 
times: they communicate iess witi one 
another than they do with the B.B.C. A 
position of this kind lends itself to the 
temptation to ‘blame the other fellow.” 

It is quite obvious that the inter- 
national position will have to be cleared 
up before very long, and it is hoped that 
some results will be achieved by the 
International Conference which the 
B.B.C. is trying to convene in London 
during the present month. 

0000 


5XX in America. 


The Radio Corporation of America has 
reported that 5XX is being received on 
the other side of the Atlantic well ide 
to relay, and an early attempt is to 
made to carry this out. 

oooo t 


Broadcasting from British Ships. 

The Transatlantic liners under the 
American flag are developing broadcast- 
ing. The “Leviathan.” for instance, 


-operates a regular service and receives 


special transmissions from the American 
side when in mid-Atlantic. 

The British Mercantile Marine appears 
to be lagging behind in this, and the com- 
plaint is made that the Post Office 
definitely discourages the idea. 

ooo0o0 


Is the B.B.C. Opulent ? 


The recent announcement that the Post 
Office had handed over £8C0,0C0 to the 
B.B.C. between 1922 and the end of 1924 
has created the impression in certain 
quarters that the B.B.C. is fabulously 
wealthy, and has a large margin for 
development. 

This, the company state, is not the 
case, but that in point of fact the 
only profits that can be paid are re- 
stricted by Act of Parliament to 7} per 
cent, on the original £60,009 capital pro. 
vided by certain wireless manufacturers. 
The balance ‘of the money has been ab- 
sorbed hy the enormous capital expendi- 
ture required in setting up twenty-one 
stations, and in creating end operating 
an adeQuate service. 
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The Salary Bill. 

It is perhaps worthy of note that the 
salary bill of the twenty-five permanent 
orchestras is to the order of £100,000 per 
annum. The capital cost of a main 
station is about £10,000. Expenditure 
has been directed throughout to increas- 
ing the potential number of listeners of 
moderate means. 

Whereas the B.B.C. was under con- 
tract to provide eight main stations only, 
it has actually provided nine main 
stations and ten relay stations. 

e000 


Broadcasting and the Theatres. 

It is good news that the negotiations 
between the B.B.C. and the theatrical 
industry are making progress. No pur- 
pose is served now in raking up past con- 
troversy. The essential fact is that the 
entertainment industry has at last 
realised that broadcasting must be 
accepted as a permanent and growing 
force in the community, and that no 
ertificiel barrier can be put in the way 
of its expansion. 

0000 


Market Prices. 

The broadcasting of market prices has 
been subject to a further rearrangement 
as regards the day. Until March 19th 
next these prices will be given out to all 
stations on Thursdays at 6.35, but from 
March 19th they will be read fortnightly 
on Thursdays at 6.35, and will be fol- 
lowed by the Ministry of Agriculture’s 
Fortnightly Bulletin, which is at present 
broadcast on alternate Fridays. 

oo0oo0oo0o 


Pen and Tongue. 

` There are two sides to the question as 
to whether or not famous authors should 
broadcast. Some of them, like Mr. 
‘seorge Bernard Shaw, are such excellent 
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FUTURE FEATURES. 


Sunday, March 8th. 
London and 5XX, 3 p.m. 


Birmingham and 5XX, 9 p.m. ... 


Cardiff 


Manchester, 3 p.m. 

Newcastle, 3 p.m. ... 

Aberdeen, 9 p.m. ... 
Monday, March 9th. 

London and 5XX, 7.20 p.m. 


: Bournemouth, 7.30 p.m. ... 
Newcastle, 7.30+p.m. 


Tuesday, March 16th. 
5XX, 7.20 pm. ... 
Liverpool, 7.20 p.m. 


Organ Recital, relayed from the National 

nstitute for the Blind. : 

The Opera ‘‘ Pagliacci’* (Leoncavallo). ; 

§.B. to other Stations. '; 

eympiony Concert, relayed from the Park 
all. 


Chamber Music : The Catterall Quartet. 
Recital of Ancient Hebrew Melodies. 
Oratorio: “ The Crucifixion ” (Stainer). 


Symphony Concert, conducted by Percy 
Pitt. 

Wagner Evening. 

The Dance Music Tradition :—Elizabethan, 
Restoration, Georgian, Victorian, and 
Present Day Dances. 


“ Evening Standard ” Concert. 


The Liverpool Philharmonic Society’s 10th 
Concert. 


Wednesday, March lith. 
Cardiff, 7.30 p.m. ... 
Belfast, 7.20 p.m. .. 
Hull, 7.20 p.m. 

Thursday, March 12th. : 
All Stations, 8 p.m. 


Friday, March 13th. 
Aberdeen, 8 p.m. ... 
Glasgow, 7.35 p.m. 
Saturday, March 14th. 
London, 8.30 p.m. ... ee Pe 
Bournemouth and 5XX, 8 p.m. ... 


Aberdeen, 7.30 p.m. 


spedkers that they quite enhance their 
own works by an appreciation and under- 
standing that no outsider could command, 
but there are others 


who are famous 


BROADCASTING IN AMERICA, A flood-lighting effect on the antennzw at WHH, the 
broadcasting station at Des Moines, Loma: i arrangement is not unlike tbat 
. at the new è 
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“ Tannhauser” (Wagner). 
Symphony Concert. 
“The Dream of Gerontius” (Elgar). 


The Musical Miracle Play, ‘‘ The Pilgrim’s 
Progress.” 
Opera House, Covent Garden. 


“ An Hour with Elgar.” 
“Scots Night.” 


Relayed from the Royal 


‘“ A New Feature by Old Friends.” 

“ Pictures ” : Well-known paintings brought 
= to life. 

The Catterall Quartet. 


ert PERE cee ee ee er ee eed See eee eee ere ree rerrrrr err Terirrrrrrer ree? PT rerl oaov errr rererererrrrr ri Tiers Onna 


authors but who—to put it mildly—are 
not graced with the gifts of speech. 


0000 
Birmingham’s Spring Clean. 

The engineers at SIT recently carried . 
out a spring cleaning. of the giant aerial 
at Summer Lane. When the aerial was 
lowered it was found that nearly an eighth 
of an inch of soot had collected on the 
insulators and wire. The aerial, which 
was of the six-wire sausagp type, was re- 
placed by one of four wires, and the 
hauling into position between the two 
chimney stacks of the Summer Lane 
Power Station of the Birmingham Cor- 
poration took some time as they are 210 
feet high. Some idea of the weight of 
a broadcast transmitting aerial can be 
gained when it is stated that each of the 
insulators on the aerial—there are nine— 
weighs 10 1b., while the swivel shackles, 
two in-number, weigh 20 lb. each. 

0000 


Land Line to Cathedral. 

On Sunday, February 22nd, the Bir- 
mingham Station relayed its first service 
from the Birmingham Cathedral Church, 
the preacher being Bishop Hamilton 
Baynes. For a considerable time past the 
station had been seeking permission to 
carry a telephone line to the island site 
on which the church stands, but since 
the city bye-laws forbade an overhead 
wire over the thoroughfare special per- 
mission had to be obtained before the 
line could be laid through the graveyard 
which surrounds the church. 
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WAVIEMIE TIEN. 


A Tuned Circuit, when excited by means of a Buzzer, affords a method of 
studying the factors governing Wavelength. The properties of such a circuit 
are discussed as applied to the design and operation of the Wavemeter. 

| By R. D. BANGAY. ; 


TUNED buzzer is an instrument for providing an 
A: artificial- signal on any desired wavelength for 
the purpose of testing or tuning the circuits of a 
receiver. It is one of the most useful instruments to 
possess as an adjunct to any receiving set, and is 
indeed an essential part of the equipment of anyone 
experimenting with receiver circuits. 

A tuning buzzer consists essentially of a closed oscilla- 
tory circuit in which provision is made to energise the 
circuit, i.e., to cause it to oscillate at its own natural 
frequency by means of an electrical buzzer. The buzzer 
itself is not in any way ‘‘ tuned,” in the wireless sense 
of the word; it merely forms a convenient method of 


automatically supplying energy to the tuned circuit at 


frequent: intervals. s 
The method adopted for energising the oscillatory cir- 
cuit is a very simple one. Suppose we set up a simple 
closed oscillatory circuit consisting of a condenser C and 
of an inductance 
L, as illustrated 
in Fig. 1. This 
circuit has, of 
C course, 2 natural 
frequency oT 
wavelength of its 
own depending 
upon the capacity 
of C and the in- 
ductance of L. 


Fig. 1.—A taned circuit having a coil 
with inductance L and a condenser 
with copgeity C. 


3 ; 
Electrical Oscillations. 


Now, suppose we connect some outside source of 
supply, such as a battery, across the inductance, as shown 
in Fig. 2, where B is the battery. Immediately this cir- 
cuit is completed, a current flows through the circuit 
B-L, as indicated by the arrows, which quickly grows 
and reaches a steady value depending purely upon the 
resistance of the circuit. When the battery is first con- 
nected to the circuit, however, it will take a short period 
of time for the current to reach is norma] 
value owing to the electrical inertia of 
the inductance L; and it is during this 
time that energy is being stored up in 
the inductance, just as energy is stored 
up in a moving train when the latter is 
getting up speed. 

Now, suppose that the circuit B-L is 
suddenly interrupted by opening the 
switch X, as illustrated in Fig 3. The 
current flowing in the inductance is now . 
deprived of its driving force, but it still ` 
retains the energy stored up during the 
growing period. ‘This energy tends to 
continue the flow of current which, being 


unable to pass back to the battery, now flows into 
the condenser C, charging the latter up until 
the E.M.F. exerted by the condenser reverses the 
direction of the current, which then flows back 


B 
Fig. 2.—The circuit of Fig. 1 to which has been added a battery B. 


through the inductance, charging the condenser up 
in the reverse direction. This sequence of cvents re- 
peats itself, the current oscillating backwards and for- 
wards at the natural frequency of the circuit, but with 
gradually diminishing amplitude, until all the energy 
originally imparted to it hasbeen absorbed in resistance 
and other losses. Thus it will be seen that every time 
the circuit B-L is completed and interrupted, a group of 
damped oscillations is induced in the oscillatory circuit. 


A Mechanical Analogy. 

A very similar effect 
can be produced in a 
suitably arranged 
mechanical system in 
which the properties of 


mass and springiness are et e 
used to represent the in- Dp c 
ductance and capacity of . oS 
the electrical circuit, and T 
in which the movement E ong 
imparted to the system E Se 
represents the flow of . oS 
hee 
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A combined wavemeter and tuning buzser made by Marconi's Wireless Telegraph 
Co., Ltd. The inductance coll is wound on a square former mounted in the lid with 


tappings for different wave ranges. 
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The Buzzer Wavemeter.— . 

current in an electrical circuit. The momentum of a 
moving maşs thus represents the energy stored in the in- 
ductance when current is flowing through it. Such a 
system is illustrated in Fig. 4, where the weight W (re- 
presenting the inductance J.) is attached to the end of a 


—_— — — >» 


—_— — a 


, X 
Fig. 3.—A tuned circuit with a battery B and switch X. 


light spring S (representing the condenser C). Just as the 
electrical circuit has its own natural frequency depend- 
ing upon the capacity of C and the inductance of L, so 
has this mechanical system a vibratory frequency depend- 
ing upon the weight of the mass W and the sp¥inginess 
of the spring S, and is capable of vibrating, as indicated 
by the dotted outlines in lig 
Suppose now we impart ‘a_ steady 
movement to this mechanical system by 
moving it bodily in the direction shown 
- by the arrow in Fig. 5; this represents 
the steady flow of current through the 
inductance in the electrical circuit when 
the battery’ B is connected to the induct- 
ance. If, then, we suddenly interrupt 
this movement of the mechanical system, 
as shown, for example, in Fig. 6, by 
bringing it up against a stop X, it will 
be found that, although the steady move- 
ment is‘arrested, the weight W, byv 
reason of its momentum, tends to con- 
tinue its*movement, which it does by 


Fig. 4.—A mech- 
anical analogy 
in which the 
weight W repre- 
sents the induct- 


kace and Sibe bending the spring S until it occupies 
sping S the con: the position shown at W' in Fig. 6. 
enser. 


When a balance of forces is reached, 
the spring immediately flies back carrving the weight 
with it, producing a vibratory movement of the system 
hetween the positions W? and W? at the natural fre- 
quency of the system, which gradually diminishes until 
the energy is expended in friction and other losses 
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Fig. 5.—-Representing the charging of the circuit of Fig. 3 
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Returning once more to the oscillatory circuit shown in 
Fig. 3, it will be clear that each interruption of the bat- 
tery circuit only induces a single group of damped oscil- 
lations. In practice, these will only oceupy a very short 
space of time. ` 


‘ The Complete Circuit. 


_If the oscillatory circuit is brought near the circuits of 
a receiver, each group of oscillations thus generated will 
produce only a single click im the receiver telephones. It 
is therefore desirable to provide some means of autdmatic- 
ally making and breaking the battery circuit at frequent 
intervals while the recce circuits are being tuned in, 
thereby producing a series of clicks or a musical note like 


Fig. 6.—The charging ceases when the system reaches ae X, 
which 1s equivalent to opening the switch x of Fig. 3 


a spark station signal. This is onid by the 
buzzer, which can be so arranged that the current which 
operates the buzzer magnets also energises the inductive 
winding of the ose illatorv circuit. 


Fig. 7.—Connections of a complete tuned buzzer. 


The connections for the circuit are illustrated in Fig. 7 
It will be noticed that a resistance R is connected across 
the magnet coils. This resistance is of vital importance 
to the operation of the buzzer, because, owing to the high 
inductance value of the magnet coils, which 1s many hun- 
dreds of times greater than that of the oscillatory circuit, 
a considerable amount of cnergy is stored in them when 
the circuit closes. Unless a path is provided across the 
magnet coils in which this energy can be absorbed when 
the circuit is interrupted, a spark will be created at the 
buzzer contacts K. If this is allowed to occur, the 
energy in the inductance L will also dissipate itself in 
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The Buzzer Wavemeter.— : 

the spark instead of charging up the condenser C, ‘as 
described above. It is therefore essential to connect a 
resistance across the magnets as shown. This resistance 
should be wound non-inductively, and should be of such 
a value as to prevent any sparking whatever at the con- 
tacts. In practice, the actual value of the resistance will 
depend upon the design of the buzzer and the voltage of 
the battery. A resistance of about 5 ohms will be found 
approximately correct for most buzzers. ‘The higher the 
uote of the buzzer, the easier it is to tune the receiver to 


— 
Square law condenser made by The Sterling Telephone and 
Electric Co., Ltd., showing unsymmetrical shape of vanes. 


the signal produced, but it will generally be found that 
the very high note buzzers are somewhat troublesome to 
adjust, especially when the magnet coils are shunted witn 
a low resistance as described. 


The Components Employed. 
The next point to consider is the construction and 
calibration of the oscillatory circuit itself. The natural 
wavelength of any circuit can be found from the formula 


A}\=1885./Cx1 where A is the wavelength in metres, C 
the capacity in microfarads, and L the inductance in 
microhenries. Obviously, therefore, we may vary thie 
wavelength by altering either the capacity or the induct- 
ance of the circuit, or both. For convenience of calibra- 
tion, it is, of course, desirable to have only one continu- 
ously variable factor, but the range of wavelengths obtain- 
able in this way can be extended by varying the other 
factor in suitable steps. A calibration curve can then be 
drawn for each step. 

Thus, if the circuit consists of a fixed inductance and 
a variable condenser of such values that the variation of 
the condenser enables a range of, say, 300-1,000 metres to 
Le obtained on the circuit, this range can be extended 


the principal manufacturers. 
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upwasds or downwards by replacing the inductance coil 
with one of larger or smaller value.. For example, it 
might be replaced by one which, with the same variation 
of the condenser, will give a wave range of, say, 800- 
2,500 metres. 

Generally speaking, a much greater variation can be 
obtained with the standard variable condenser than with a 
variable inductance of the variometer type. Ior this and 
other reasons, it is usual to make the capacity the continu- 
ously variable factor in a tuning buzzer circuit and to usc 
this in conjunction with suitable fixed inductance coils, 
which can be chosen by reference to the lists issued by all 
An economical condenser 
unit to employ is one having a.maximum capacity of .oo1 
mfds., and with a scale marked in degrees. 


Standard and Square Law Condensers. 


Variable condensers can be obtained in two distinct 
types commonly known as the ‘“‘ standard ”’ condensers 
and the ‘‘ square law °’ condensers. The standard con- 
densers are provided with symmetrical plates, and the 
capacity of the condenser is approximately proportional 
to the scale reading. Thus, if the scale is marked in 
degrees from o to 180 degrees, and the maximum capacity 
of the condenser is .oor mfd., each 10 degrees scale 
reading represents .o00055 mfd. 

The square law condensers are also provided with uni- 
formly divided scales, but have specially shaped vanes 
(see photograph), so arranged that the active surface 
between the plates increases more and more rapidly for 
each degree of movement as the knob is turned. In 
fact, the capacity follows the law of squares, so that twice 


- the scale reading on the condenser represents a capacity 


four times greater. | 

The curves in Fig. 8 illustrate the capacity A of a 
standard condenser, and B of a square Jaw condenscr 
for different scale readings. It will be noticed that in 
both cases the condensers have a certain amount of mini- 
mum capacity when the scale reading is zero. This is 
known as the ‘‘ zero capacity ’’ of the condenser, and is 
due to the self capacity of the vanes and to the mutual 
capacity between the two sets of vanes edgewise. Its vali: 
is usually very small, about 5 per cent. of the maximum 
capacity of the condenser, but it has an important effect 
on the calibration of the circuit when the condenger is 
adjusted to the smaller values, as we shall show later. 
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SCALE READING IN DEGREES 


Fig. 8.—The capacity of a standard condenser (A), and a square 
law condenser (B) for different scale readings. 
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The Buzzer Wavemeter.— 

The object of the square law condenser is to improve 
the shape of the calibration curve of the circuit of which 
it forms a part, z.e., the wavelength against the scale- 
reading curve. The wavelength, as indicated by the 
formula, is proportional to the square root of the capa- 
city. Consequently, if the inductance remains constant, as 
in the case under consideration, and if the capacity is 
increased in equal steps for each degree of scale reading, 
as it would do with a standard condenser, the wavelength 
will increase in gradually diminishing steps, 7.e., in the 
ratio of 1, 72, V3, V4, etc., and the calibration curve 
will start with a steep slope and gradually flatten’ out. 
lf, on the other hand, the capacjty is increased in gradu- 
ally increasing steps,.i.e., in the ratio of 1, Æ, 37, 47, 
etc., for each successive degree of scale reading, the wave- 
length of the circuit will increase uniformly, and the 
wav velength curve of the oscillation circuit will take the 
form of a straight line. : oe 

Effect of Circuit Capacity. 

A perfectly straight line, however, is only obtained if 
the zotal capacity of the circuit varies in ratio to the 
square of the scale reading of the condenser. In practice, 
‘there are two factors which interfere with this; firstly, 
there is the zero capacity of the condenser already re- 
ferred to, and, secondly, there is the self capacity of the 
inductance coil itself. The sum of these two values may 
be termed the ‘‘ circuit capacity.”’ 

The zero capacity of the condenser is usually about 
.o0004 mfd., but the self capacity of the inductance coil 
may quite easily be equivalént to a value several times 
greater than this. In order to maintain as far as possible 
the straight line characteristic of the wavelength curve 
when using a square law condenser, it is essential to 
employ a coil of very low self capacity. An inductance 
consisting of a single layer wound on either a square or 
_round former is the best. The equivalent self capacity 
of a coil wound in this way, and having an inductance of 
about. 3a0 microhenries, can be brought down to about 
-00003 mfd. 


The magnitude öf the circuit capacity is, of course, 


smal] compared with the maximum value of the condenser, _ 


and will not, therefore, seriously affect the upper portion 
of the calibration curve. On the other hand, as the value 
to which the variable condenser is adjusted is reduced, the 
effect of the circuit capacity is more and more pronounced 
and becomes noticeable in the bend of the lower part of 
the curve. It will, of course, be understood that this 
capacity effect does not in any way affect the efficiency of 
the instrument. It merely reduces the advantages of 
using a square law condenser by introducing a bend in 
what would otherwise be a straight line calibration curve. 
It also reduces the totat range of wavelengths which can 
be obtained with a given variable condenser. In the case 
of a circuit tuned by means of an ordinary standard con- 
denser, the effect of the circuit capacity is to flatten out 
the bend in the lower part of the curve. 

The calibration curves of four examples are shown in 
Fig. 9, which illustrates the effect of circuit capacity on 
the shape of the curves. The circuit capacity in the case 
of curve A is .o002 mfd.; that of the curve B, .ooor 
mfd. ; and that of the curve C, .oooo5 mfd. The dotted 
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line, curve D is the calibration curve of the circuit when 
using an ordinary straight law condenser and assuming a 
circuit capacity. of .ooo1 mfd. In all cases, the condenser 
has a maximum capacity of .oot mfd., but for conveni- 
ence of comparison the inductances of the coils used in 
each case have been taken at such a value as to bring 
the maximum wavelength the same in each case. 

The points O-X mark the limits between which, for all 
practical purposes, the curve may be taken to follow the 
straight line law. Therefore, when calibrating a circuit 
using a ‘square law condenser, it is only necessary to take 
two readings anywhere on this part of the curve and to 
draw a straight line between them. ‘This will give an 
approximately true calibration within the limits indicated 
in Fig. 9. But for the wavelengths below the point 
marked X, the curve must he plotted by taking a number 
of readings all along the scale. It will be noticed that 
this point corresponds to a scale reading on the condenser 
of 85° in the case of a fairly bad coil amd 50° in the 
case of a good coil. ? 
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SCALE READING IN DEGREES 
fig. 9.—Calibration curves of four tuned circuits. 


Calibrating the Circuit. 


The method usually adopted by amateurs for calibrat- 
ing a tuning buzzer is first to tune a receiver accurately 
to some known station whose wavelength can be ascer- 
taineil from any of the various lists published from time 
to time in the radio periodicals. This should be done 
very carefully; if possible, with a coupled circuit re- | 
ceiver in which the coupling is reduced. to the lowest 
practicable value. Then the tuned circuit of the buzzer 
is brought sufficiently near to the receiver to give weak 
signals. The buzzer circuit is then tuned to the receiver. 
the final adjustment of the buzzer circuit being made by 
taking the instrument far enough away from the receiver 
circuit for the signals to be only just audible when the 
buzzer is accurately tuned. The reading on the buzzer 
condenser scale corresponding to the wavelength of the 
signal to which the receiver was tuned gives one point 
on the curve, and the process is repeated with other 
stations whenever the opportunity occurs. 
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far as within in. of the end of the coil, so that 

holes can be drilled through the ebonite uprights 
for securing with screws to small pegs of wood attached 
to the base. The diameter of the closed circuit can be 
carefully adjusted so that there is no convergence 
towards one end, and the ebonite supports stand per- 
fectly upright. The primary winding, as explained 
earlier, remains in position by the grip which is obtained 
when the turns are tightened. Should the primary, how- 
ever, be found to be loose after the coils are set up in 
position, a little melted sfellac or elastic glue may be 
used to make the surfaces hold together. On no account 
use ordinary adhesives owing to their poor insulating 
properties, while the use of metal screws close up against 
the turns of the inductances must be avoided. - 

Assembling the Components. 

The baseboard and front panel will be secured together 
and the supporting struts adjusted before attention is 
given to the assembling of the components. ‘The wood- 
work must be dismantled, however, before the components 
can be fitted. It is advisable not to screw down the 
short wave coils until the position of the centre of the 
reaction inductance has“ been determined. If the plug-in 
coils are of the `‘ Gambrell ’’ or large ‘‘ Tgranic ’’ types 
the position of the coil will be as given in the drawing 
showing the lay-out of the base. It is advisable, also, 
to eheck off the height of the shart wave coits before 
making the hole in the front panel for attaching the coil 
holder. One hole fixing is used for attaching the coll 
holder, but it will probably be found that the bush 
supptied with the holder is of insuficient length for 
mounting on a Zin. panel. Before drilling out the hole, 
therefore, a recess should be made in the front of the 
panti with a ĝin. carpenter’s bit. so that the bush drops 
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Construction of the Set. 
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The circuit principle having been 

discussed in the previous issue, fur- 

ther instructions are given for 

making up the receiver which will 

tune down to wavelengths as low as 
50 metres. 


By F. H. HAYNES. 


below the face of the wood. If a bit is not available, the 


job can probably be done with a chisel or sharp penknife. 
_ The other components which have to be made up by 
the reader are the choke coils and holder for the V 24 
valve. The latter is constructed from smal] cross-pieces 
of Hn. ebonite carried on wooden battens. Suitable clips 
can be purchased, though it is not a difficult matter to 
prepare them from jin. bronze strip of about No. 26 
gauge, taking care not to make the bends too acute. The 
aa choke coils are wound an 
A iy an ebomite former about 
RH nt TH yin. diameter and 3in. 
in length, each occupying 
half the winding space, 
and run on in the same 
direction.” The induct- 
ance value is, of course. 
not critical, and a wind- 
ing of 130 turns‘of No. 
36 D.S.C. fer each coil 
will prove effective. 
The terminal strip is _ 
made to the entire width 
of the instrument, and in 


Hi bridging the uprights 
i | s e A assists in holding the 

. 5.—COon uctiona etais k . 
Bot the V.24 valve holder. frame square. For this 


reason three No. 4 wood 
screws are used at cach end to give secure attachment. 
The strip carries nine equally spaced terminals, and their 
identity may be marked along the top of the strip by 
lettering with white enamel. , 
It is now standard practice in amateur work to use 
connecting tags under all screws and terminals, so that 
soldered connections can be made without overheating the 
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All Range Receiver.— 
points of connection. Using No. 16 wire straightencd 
hy stretching, the leads are run as shown in the practical 
wiring diagram.' Coils should be inserted in all.threc 
holders while the wiring is being donc, so that the leads 
may be run by paths which will not foul the inductances 
when the reaction coupling is adjusted. 

~ The Aerial System. 

For-short wave reception the use of a counterpoise 1s 
strongly recommended, and may consist of three or four 
well-insulated wires, equal in length and branching out 
from a leading-in insulator to points a few feet above 
the ground at the far end of the aerial. In the circuit 
diagram a counterpoise is shown, but if an earth wire is 
used the connections must be amended as shown by tne 
dotted lines. 

A two-wire aerial 1ooft. in jenat wih usually be 
found too large for good reception on wavelengths below 
100 metres, and much better results can be obtained by 
employing either a single wire or an aerial of not more 
than 6oft. in length. 
ohtained on small indoor aerials, it is to be recommended 
that the aerial should be as high as possible, and great 
care must be taken with regard to the lead-in to avoid 
capacity leakage. 
l Operation. 

When receiving on the short wave band of roughly 
50 to nearly 200 metres, a plug-in coil 
is only inserted in the reaction coil 
holder. Using ‘‘ Gambrell ”’ type coils 
the sizes .‘‘ A,” “a” and “2a” as 
reaction inductances, the range can he 
covered, and if home-made coils are used e 
it is worth while making up a set con- 
sisting of some three or four different 
values. 

The circuit diagram shows a anaie 
condenser connected in the lead betwcen 
aerial and aerial terminal. This is 
necessary when using a large aerial, and 
should have an approximate maximum 
value of 0.0003 mfds., and in use may 
often be found to give the required re- | 
sults at almost a zero setting. Such a 
cofdenser will Prove useful even with a 
small single wire aerial, for changes in 
its value when receiving on a given 
wavelength can be compensated for by 
altering the position of the tap on the 
aerial coil. This, in effect, gives a con- 
trol over the extent of coupling between 
aerial and secondary circuits. For 
quick searching, however, the single 
tuning dial will give the required results. 
though a simultaneous adjustment of re- 
action coupling must be made. 

The direction of reaction coupling is 
adjusted when the set is on test, and for p 
this reason all four leads to the coil 
holder should be only temporarily made 


off. 
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By inserting the connecting links, and with the plugs 
free, tuning coils plugged in the holders will load up 
to broadcasting and higher wavelengths. It must not 
be overlooked that the circuit still remains a moderately 
loose coupled one, and provides a degree of selectivity 
which is becoming essential. Again, the use of the 
external condenser connected in the lead to the aerial, 
or in the cast of the longer wavelengths, connected 
across the aerial and earth terminals, greatly assists in 
the process of tuning and gives improved selectivity. 

The potentiometer will be found particularly useful 
for controlling the extent of oscillation, and a critical 
degree of damping can be obtained in the tuning circuits 
by regulating the potential applied tothe grid. 

Results Obtained. ` 

On the first brief test applied to the instrument, and 
using the short wave coils, the following American 
amateurs were received at good strength and read word 
perfect :— ` 

1AMS, 1AQM,-1BLX, 1BWX, 2BM, 2BGB, 2BDE. 

Dutch, French, and Swedish amateur stations were, of 
course, tuned in and read without difficulty. 

On the broadcasting wavelengths most of the British 
stations were received when making use of reaction. 
whilst it was not only possible to bring in Madrid at 
good strength, but this station could be heard and easily 
identified on its second harmonic. 
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Rear view of the receiver showing details of the V.24 valve holder and the low 


The choke coils are attached by means of a 


frequen amplifying equipment. 
wooden plug 5 the Pae ork; and the leads of the telephone terminals are taken 


from the middle of the fosmer. 
A ?5 


Ltt 
S 
a 
in 
£ 


EiS 


. -~ 
m ED Sya 


A Review of the Latest Products of the Manufacturers. 


A DEVELOPMENT IN TELEPHONE 
RECEIVER DESIGN. — 


It has always been felt that there is 
a need for departure from the orthodox 
form of construction of headgear tele- 
pauone receivers. In order to exclude 
outside noises receivers are invariably 
worn clamped tightly against the ears, 
and when signals are exceedingly Weak 
the operator often grips them and forces 
them securely against the head. By so 
doing it is possible to more easily read 
weak signals, not only because outside 
noises are excluded, but a closed column 
of air is produced between the diaphragm 
and the ear drum. Receivers used in 
this manner, and in fact many of the 
standard patterns, give rise to headaches 
if worn for several hours on end, whilst 
in the absence of ventilation the dia- 
phragm and even the mechanism of the 
receiver, after a while, become corroded. 

A new type of receiver has now: made 
.its appearance on the market and is 
manufactured under the British patents 
of Messrs. Harry Morser and Co., of 94, 
Hatton Garden, London, E.C.1. The 
earpieces are fitted with caps made of a 
non-metallic material and shaped to the 
exterior outline of the ear. When in use 


this cap is made to fit over the ear, which 


$ 


Attachment to the head is obtained by the 
ear cap instead of the clamping action of 
the headband. 


Poy BY 4 


- possible, 


is thus completely covered hy the exten- 
sion pieces. External noises are com- 
pletely eliminated, whilst the ears are not 
flattened by pressure, for the grip is 
obtained not from tension set up by the 
head band, but by the grip of the exten- 
sion piece round the outer ear. 

The receiver is beautifully constructed, 
well finished and built to be as light as 
the arrangement of the pole 
pieces being on orthodox lines. 


ETHERON TUNING INDUCTANCES. 


The Etheron coils are probably already . 


well known among experimenters and are 
extensively used in the construction of 
inexpensive yet efficient amateur receiv- 
ing sets. ` 

Although wound in a very similar 
manner to basket coils, these inductances 
are remarkably robust, being held 
together hy a stitching of silk. The high 
efficiency of these coils cannot be doubted, 
for the turns are almost air supported, 
and the small self-capacity is created 
almost entirely through a dielectric of 
air, whilst the concentration of the turns 
into small space ensures a high inductance 
value for the amount of wire used. 

The range comprises six coils, suitable 
for use up to wavelengths of about 1,500 
metres. By assembling two or more coils 
on a cardboard or ebonite former the 
wave range may be extended as required. 
A space of about § in. should be left 
between one coil and the next. 


THE “DARCO” 
NEW PROCESS 
GRID-LEAK. 


When the grid-leak 
is not used to directly 
bridge the condenser 


l 


difficulty is experi- 
enced in picking up MJA 
contact with its ends ‘ Hi Bini 


in order to join it up 
in an alternative posi- | 
tion in the circuit. 
The leak is rarely 
employed connected 
across the condenser, 
and amateurs will 
welcome the introduc- 
tion of a leak resist- 
ance which is fitted 
with small screw-end 
caps and tag con- 
nectors. It can, of 
course, be inserted, if 
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required, in the clips 
usually provided on 
grid condensers, as 


ARCH gth, 


1925. 


aie ee = 
ae ei emg, a s7 
IIA Rs toe, “ 
— = ————, 
J "' j ~ 
d rA k j me — 5. F 
E SIITA FF A= fy Fes" 
j 7 Amt iwi ft vy j : P, 
li J PM ANA L f f / f 
i 4 bs ; ; n er 
; GF er Y Pe i aa “TP $ pd] K i 
i TUDA g S at» ad eg s> ct g cl «<A> j 
; 
ez 
> 
LIPTON OTE ARE RSS ES OF et ee E S 
me ERE a a LSS I R e A RE EI SE IS E S A E LA N aaa IA 


~ 


Puovitienar. Parewre, Bes 
28 9G2/24 ano 20504/14. 


The Darco grid-leak, which is provided 
with screw and nut terminals. 


the dimensions correspond with the types 
already on the market. 

A particularly reliable form of coan- 
struction is adopted, the resistance con- 
sisting of a small strip of high resistance 
material critically adjusted as to length. 
Akhough the container is wax filled to 
guard against changes in the resistance 
value which might be brought about by 
the atmospheric conditions. There is 
little doubt ghat this new leak resistance 
will prove a boon to experimenters. 


A range of Etheron coils covering a wave range 265 to 1.320 
metres, a product of Messrs. Listron Wireless Components. 
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Methods of Obtaining Sv ZN 
Grid Bias. rit N 
ERSONS having only an elementary ie 
knowledge of. wireless reception are Ba 
usually aware of the fact that it is i 
esential to give the grids of all valves employed in a 
tecelver a suitable normal voltage or bias if good 
quality is to be obtained. In particular, the grids 
of the valves employed as note magnifiers should have 
such a normal negative bias that the most positive portions 
of the signal do not reduce the grid voltage to more than 


about half a volt negative. Thus, if the peak voltage is . 


8 volts, the negative grid bias should be about 9 volts 
for safety. 

The voltage of the signal to be applied to the grid of 
the last valve, which will satisfactorily operate a loud- 
speaker, depends, of course, on the type of loud-speaker 
and the type of valve connected to it. For ordinary house- 
hold purposes a signal voltage of 6 to g is usually ample 
when a power valve such as the D.E.5, or an L.S.5, is 


employed ; therefore, a grid bias of 7 to 10 volts should 
be used. - 
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Pig. 1.—The grid bias is obtained by connecting the filament 
resistance of the note magnifier to the Al side. 


There are several methods of obtaining a negative volt- 
age for the grid of the valve, and these are shown in 
Figs. 1, 2, and 3. The connections are those of a two- 
valve set, although it should not be expected that voltages 
of the magnitude mentioned above will be available for 
Operating the note magnifier. 
ae Fig. z the grid is negative by the amount of the 

in voltage over the filament resistance, which is con- 
a i the negative side of the filament battery. The 
ae S will, therefore, vary when the filament resist- 
1S adjusied, and will be different when the filament 
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battery is freshly charged and when it is partly 
run down. Actually, the negative bias may be 
lhe of the order of 1 volt, depending entirely on 
ad the type of valve and the voltage of the battery. 
g This method is, therefore, not satisfactory, 
and should not be used, as in some instances—for 


y example, when a D.E.R. or D.E.6 valve is heated 


from a two-volt battery—the grid bias is negative by 
a negligible amount. 

A better and, in fact, the more usual method is to con- 
nect the filament resistance in the positive wire from the 
filament battery, and to employ a few dry cells (a grid 
battery) connected as in Fig. 2. The negative grid bias 
may then be given the proper value by connecting a suit- 
able number of cells in series. It is the usual practice 
to employ a three-cell unit (4} volts) in the grid circuit 


Fig. 2.—Grid cells, GB, are employed to give the grid of the note 
magnifier a suitable bias. Condensers C, of 1 or 2 microfarads, 
shunt the H.T. battery. 


of the first note magnifier, and a g- to 12-volt battery in 
the second stage. 

To avoid the troubles inherent in dry-cell batteries, the 
arrangement indicated in Fig. 3 is often employed. 

A resistance R is connected between the negative ter- 
minal of the anode battery and the negative of the filament 
battery, and this is shunted by a condenser C, of large 
capacity, such as 2 microfarads. ‘The anode current for 
both valves passes through the resistance. If the current 
is I amperes, and the resistance R ohms, the terminal 
marked —H.T. will be IR volts negatiye with respect to 
the negative terminal of the filament battery. For in- 
stance, if the anode current is 7 milliamperes, or 0.007 
ampere, and the resistance is 1,000 ohms, the falf in volt- 
age across it is 7 volts. Hence, when the secondary of 
the transformer is connected, as indicated in Fig. 3, the 
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grid. of the second valve 
volts. : , 
The condenser C, is essential, and is to prevent howling 
and noises; the speech currents pass through this 
condenser. 
A wire having a high value of specific resistance, such 


is normally negative 7 


+H. 


Fig. 3.—.4 special method of obtaining grid bias by means of a 
resistance R shunted by condenser C;. 
as Manganin or Eureka, should be employed in the con- 
struction of R. A suitable gauge of wire is No. 36, which 
for Eureka has a resistance of 14.8 ohms per yard. 


The Flewelling Circuit. 


The Flewelling receiver has a type of super-regenera- 
tive circuit with which a very high degree of amplifica- 
tion may be obtained, provided careful adjustments are 
made. 

There are two usual circuits, illustrated in Figs. 4 
‘and 5. In the circuit of Fig. 4 a frame aerial and 
tuning coil, L,, are connected in series and tuned by 
condenser C,. The usual grid condenser and leak, C,, 
R,, are employed, but the grid return wire, instead of 
connecting directly to the filament, as is usual, is joined 
to the combination of condensers and variable high re- 
sistance CR. In the anode circuit is a reaction coil, 
I.,, the telephones, and anode battery; a wire is taken 
from the top of the reaction coil to the bank of con- 
densers. , 

These condensers should have a value of about 0.006 
microfarad, .and the variable high resistance be adjust- 
able over a wide range. Some of the adjustable leak 
resistances on the market are satisfactory for use hcre; 


PIE. 4 —One ferm of 
icwelling circuit. 
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the instrument employed, however, should be of a type 
which permits a delicate adjustment to be made. 

In operation it will be found that with certain adjust- 
ments a high-pitched whistle is heard. For best results, 
further adjustments should be made to raise the fre- 
quency of the whistle to above audibility. 

This circuit is a very tricky one to operate succcss- 
fully, but when working properly remarkable results can 
be obtained. The adjustment of the reaction coil. L,, 
and the variable resistance, R, are specially critical. 
Attention should also be given to the filament current 
and the anode voltage; these require somewhat careful 
adjustment. i 

A frame aerial should be employed, as strong oscilla- 
tions are set up, which would be a nuisance if allowed 
to flow in an open aerial. Preferably make tests after 
broadcast hours, as even when a frame aerial is employed 
some interference may be caused. 


A Modification. 


The second circuit referred to is illustrated in Fig. 5, 
and is merely a modification of that of Fig. 4. Only 
one condenser, C, is employed, whereas three condensers 
are required with the arrangement of Fig. 4. The 
switch S, when put in position 1, converts the set to an 
ordinary single-valve reacting receiver. When the switch 
is put in position 2, the set is converted to one operating 
on the super-regenerative principle. 

The grid condenser and leak are marked C}, R,, and 
the grid leak should he of a type which allows of critical 
adjustments. 


Fig. 5—A modified Flewelling circuit. 


This circuit is probably preferable, to that of Fig. 4, 
as only one fixed condenser, C, is required, as against 
three, and, further, the set may be tested out in the 
ordinary way by putting the switch in position 1. 

No reaction coil or aerial are indicated, but these are 
connected in the usual way. 


. 


TECHNICAL DICTIONARIES IN SIX LANGUAGES. 


A dictionary giving technical terms in six languages is 
sufficiently rare to deserve comment and more especially 
is this the case in regard to a series of Illustrated Tech-- 
nical Dictionaries produced by Messrs. Lewenz and Wil- 
kinson, of 25, Victoria Street, London, S.W.r. This 
series comprises 15 volumes, covering practically every 
branch of engineering and technology. The second 
volume embraces electrical engineering, and is divided 
into 15 sub-sections. Full particulars of these diction- 
aries are contained in an explanatory brochtre, obtain- 
able from the publishers direct. 
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l The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addresse3 to the Editor, the “ Wireless Worid,” 139-140, Fleet Street, E.C.4, and mast be accompanied by the writer’s name and address. 


THE OSCILLATION NUISANCE. 


Sir,—In your issue of February 18th, Mr. Proctor-Gregg 
suggests there is only one way of reducing the oscillation 
nuisance, by providing more relay stations and fewer provincial 
programmes. i 

I do not think the scheme suggested would help matters much, 
because your correspondent seems to have forgotten the large 

- umber of Continental stations now working on the 300- 
metre waveband. 

Mr. Gregg will find, if he enquires among his wireless 
friends, that a man with a one- or two-valve set is much more 
‘bucked ” if he gets hold of a foreign station, even thongh 
he may not understand the language. 

It is the ‘“‘ romance of distance ” with one valve instead of 
four that is the chief cause of the trouble, and no matter 
what the B.B.C. do, the distant stations of Germany, France, 
etc., will still be working to tempt the “distance getter.” 

Further, your correspondent says ‘‘ some of the provincial 
items are often very mediccre, ete.” What on earth do some 
peuple expect for 10s. per annum? On the whole the B.B.C. 
programmes are exceptionally good. If there are a few bad 
nights, surely we can’t grumble when we get at least 365 
concerts all for 10s. 

The way to improve the quality of the fare provided is to 
make the ‘‘ pirates’’ pay up, and quickly too. | 

Muauchester. PERCY COX. 


LONDON TO EDINBURGH WITH SIX WATTS. 


Sir,—At 12 noon on Sunday, February 22nd, by pre- 
arranged schedule I called 2TF of Edinburgh with a measured 
input of 6 watts, f.e., 300 volts 20 milliamps on C.W.. and 
received a reply immediately. My radiation was .15, and 2TF 
reported signals weak but nevertheless readable. 

2TF was received at my station at R6 to 4 on a seven-valve 
superheterodyne, while 2TF was using two valves in his receiver. 

The test had been arranged with 2FN Nottingham acting as 
intermediary, but although 2FN and I were in communication 
I was able to work through to 2TF direct. After 2FN and I 
had got into touch by pre-arrangement 2FN switched on to 
speech, and parts of this were received on the loud-speaker, but 
disturbance was marked, and working continued on C.W. It 
was after this that I called 2TF, and received acknowledgment 

_ of reception of my signals. 

I think that this is an exceptional range for such low power 
as I was using, ie., (six watts). The transmitting valve 
was an LSI, in an inductively coupled reversed feed back 
circuit. l 

I put a good proportion of my success down to the induc- 
tively coupled aerial circuit, and the wave being rendered abso- 
Intely steady, which is a considerable factor in reading a long- 
distance signal, _ 

Wishing THe Wrretess Worp, to which I have been a sub- 
scriber since its inception in April, 1913, even greater success 
with the change in its domestic life. 

19, Mendora Road, E. J. PEARCEY, 2JU. 

Fulham, S.W.6. 
| h 


TRANSATLANTIC RECEPTION RECORDS. 


Sir, —I believe I have again made a record for the number 
of “Yanks” logged at one sitting. On February lst, 1925, 
during 5 hours 6 mfnutes I logged 150 American stations. 
These included two 6’s and some of every U.S. district except 
7, although two 7's were heard but were found to be unintelli- 
gible, owing to their rotten “‘fists.” RCB8 was received at 
great strength. 

No doubt many more stations could have been logged, but I 
was too tired to remain up any longer. 

Now comes a still more interesting fact. At about 12 noon 
on Sunday, February lst, I received several Americans very 
faintly, including 1CMP, 2B (?) (I think 2BY), 1K (?) (perhaps 
it was 1KC, who is often on). Although only one call sign 
was truly logged, about twelve stations were heard, but were 
unreadable owing to jamming and noises due to traffic in the 
street. 

I believe this also is a record. as it was then daylight al 
the way. The receiver used was 0-v-1, with only 20 volts H.T. 

London, N.W.16. W. A. S. BUTEMENT (G6TM). 


Sir,—Some of the following results may be of interest to your 
readers, 

On Sunday, February Ist. we tuned in 150 U.S.A. amateurs 
in about 35 hours on two valves. Five of these were in the Sth 
District. In the evening we logged 3BD Australia. 

On Sunday, February 8th. we logged 50 U.S.A. amateurs in 
an hour and a half, including SUK Louisiana, and 5SR Okla, 
and U2RK was received at ten o'clock in the morning. 

In the evening we received Australian 3BQ on one valve and 
3BD on two valves. F. C. and T. A. STUDLEY. 

Harrow, Middlesex. 


SPANISH AMATEUR TRANSMITTERS. 


Sir, With regard to the paragraph “Spanish DX restric- 
tion” in your issue of January 28th last, I am afraid you have 
been misinformed. ; 

In the National Wireless Conference held last year by the 
authorities. I personally defended the unrestricted use by 
amateurs of all wavelengths below 120 metres, and this point 
was conceded and incorporated into the official regulations. 
Amateur transmitters are allowed a maximum input energy of 
100 watts, though certain experimental stations under special 
specified conditions will be permitted to handle much larger 
powers. 

On the whole, the conditions for the Spanish amateur com- 
pare favourably with those for experimenters in other countries. 
with whom I hope he will soon get into line. 

Madrid. EL CONDE DE ALBA DE YELTES. 


RECEPTION IN NORWAY. 


Sir.--Norway is very often spoken of as the experimenters’ 
happy hunting ground, so it may interest you to have the 
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following list of broadcasting stations which were received on a 
two-valve receiver during two evenings. The set used was a 
“ straight circuit ’—one H.F. and one detector. Two pairs 
of *phones were used, and the two listeners could speak the 
following languages between them—English, German, French, 
Swedish, Danish, and Spanish (only a little of the latter). 
I give you this information to enable you to see a check was 
obtained on all stations :—Cardiff, London, Manchester, New- 
castle, Bournemouth, Glasgow, Belfast, Birmingham, Aberdeen, 
5XX, Hanover, Munster, Breslau, Stuttgart, Leipzig, Konigsberg, 
Frankfurt, Munich, Berlin, Brussels, Hilversum, Amsterdam, 
Copenhagen, Lyngby, Ryvang, Stockholm, Gothenburg, 
Malmoe, Madrid, Zurich, and Vienna. 

In addition, every English relay station has been received 
at one time or other. IVAR KOKKIN. 


Oslo, Norway. 


SAFEGUARDING OF BRITISH INDUSTRIES. ' 

Sir,;—Concerning the scheme proposed by the Government 
for safeguarding certain industries, we beg to, state that we 
have extremely pronounced feelings in regard to this matter, 
as it is one of the very greatest importance to the radio 
industry. The writer has for some time been collecting 
information with regard to the highly serious position with 
reference to loud speakers and head phones which are coming 
from the Continent, particularly Germany. 

Only yesterday a manufacturer called and handed to the 
writer a sample pair of head phones and offered to supply 
20,000 from London stock at 4s. Od. each. Two days previously 
a German manufacturer who had already sold 200,000 offered 
at. = 3d. Inthe same week an Italian instrument was quoted 
at os. 

If some serious steps are not taken immediately we are con- 
vinced that the new industry which is being built up in this 
country and giving employment to tens of thousands of people 
who would otherwise be unemployed, will gradually be lost to 
the foreigner, thus involving the manufacturer who has em- 
barked his capital in very heavy losses. 

At the present moment, still taking head phones to support 
our argument, there are probably ten foreign instruments sold 
- out of every twelve in this country. When one remembers 
that the British manufacturer shouldered the original financial 
burden which enabled broadcasting to become possible in this 
country—the Germans paid nothing—it will be seen that the 
radio industry has a very strong claim to rank as one of the 
proposed protected industries. 

F. S. HOOKER, Director and General Manager, 
C. A. Vandervell & Co. Ltd. 


TWO STATIONS ON ONE AERIAL. 


Sir,—Readers may be interested in the circuit given above, 
by which I tune in two stations on different receivers on the 
one aerial. As will be seen, this is practically a wave trap 
across the earth and aerial, and the signal in trap is rectified. 
Readers will notice I connect the aerial lead to the earth 
terminal of the crystal set, and run the aerial terminal of the 
crystal set to earth. The peculiarity about this is that when one 
tunes in, say Chelmsford, on 1,600 metres on the valve set, 
21.0 on 365 metres is increased in volume on the crystal set. 
The crystal set is an ordinary circuit with a basket coil, 
untuned, and costs about 2s. to make. 

I should be pleased to demonstrate this anv evening after 
8 o’clock, the best evening. of course, being when Chelmsford 
is running a separate programme from London. 

I may say that on Saturday, January dist. I was receiving 
Glasgow from 5XX on the loud-speaker from the valve set 
at considerable volume, and in the same room headphones 
were being used on London with the crystal set comfortably, 
i.e., the loud-speaker did not spoil the reception on head- 
phones. As will be noticed, my valve receiver has loose coupled 
coils, j.e., it is a valve-crystal reflex. When I am picking up 
Radio Paris on the loud-speaker, to cut out Chelmsford I insert 
another wave trap, and London comes through quite well on 
the crystal set. from which it appears to me that if the wave 
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trap on Chelmsford had a rectifier in it, there is no reason wh 
three stations should not be picked up from the one aerial. i 
have not tried this yet, however. 

Stoke Newington, N.16. T. E. WEBSTER. 


CRYSTAL 
SET 


TO 
VALVE 
SET 


An arrangement employed by Mr. Webster to receive the 
transmissions from two broadcasting stations simultaneously 
on the same aerial. 


‘CB8 PROPOSES WORLD RELAY. 
--§rr,—In my two-way communication of February Ist with. 
G2OD, the first between Argentine and Europe, I was using 
the third harmonic, two 50-watt tubes 203A, Hartlev circuit 
with inductive antenna, 250 watts input, 1,000 volts on the 
plate, a wavelength of 68 metres, with a radiation of 0.7 
amperes. 2O0D’s signals were very strong but difficult to read, 
owing to atmospherics. 

I am confident that next autumn (April and May) communica- 
tion with South America and Europe will be very easy. 

In the coming months I shall endeavour to establish a relay 
round the southern hemisphere (South Africa, Australia, New 
Zealand, Buenos Aires). With this object in view I invite 
South African amateurs to listen for my daily transmissions 
to my son in Birmingham (Englund) at 00.00 to 00.15 GMT. 

I shall listen for replies between 50 and 120 metres. During 
May, June, and July I shall call, increasing power, every night 
for fifteen minutes, listening another fifteen minutes at 22.00. 
At 10.00 GMT I shall endeavour to be heard by amateurs in 
Australia between longtitude 130° and 150° E. 

I shall be glad to arrange any other tests from British 
possessions in the southern hemisphere. 

C. BRAGGIO (Argentine CB8). 

Calle Alsina 412, Buenos Aires, 

Argentina. 
Telegraphic address: Braggio, Buenos Aires. 


WIRELESS TELEGRAPHY AND SIGNALLING BILL. 


Below we publish a letter addressed by the Inatitution of 
Electrical Enginecrs to the Postmaster-Gencral on the subject 
of the new Bill, 

Sir,—l am directed to inform you that the Council of the 
Institution of Electrical Engineers having had brought to their 
notice the provisions of the above Bill, which has only been 
published during the last few days, and being of opinion that 
there are new provisions in the Bill, as compared with the Act 
of 1904, which are likely to prove detrimental to the progress 
of wireless telegraphy, of radio science generally, and of other 
electrical matters beg to ask you to defer any immediate further 
proceedings with the Bill so that the Council may have time to 
give careful consideration to its provisions, which are of far- 
reaching importance, and an opportunity of submitting to you 
their representations thereon. 

In view of the urgency of the matter, this letter is being 
communicated to the Members of the House of Commons and 
the Press. 

I am, Sir, 
Your obedient servant. 


(Sgd.) P. F. ROWELL, Secretary. 
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Readers Desiring to Consult the “ Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


The Most Efficient Two-valve Set. 


CORRESPONDENT has asked us 
to give an opinion of what is the 
most efficient two-velve set. 

The question as to which is the most 
efficient circuit to employ in a wireless 
receiver is a very far-reaching one, and 
is a point on which it is quite impossible 
to lay down any definite rule, since re- 
quirements differ so greatly. For in- 
stance, for the man desiring the maxi- 
mum volume of sound from his local 
station, the particular two-valve circuit 
most suited to his purpose is probably a 
reflex embodying two transformer-coupled 
L.F. stages, whilst for the real distance 
seeker it is probably better to abandon 
the use of a reflex circuit. The range 
ef choice really narrows down to 1-v-0 
or O-v-1, making full use of magnetic 
reaction in each case. It is an extremely 
debatable point which of these is the 
“ best.’’; both, of course, are more suited 
to one purpose than another. Possibly, 
however, when all things have heen care- 
fully considered, it can ba said that a 
two-valve set containing a detector valve 
with reaction on to the aerial, followed 
hy one stage or transformer-coupled note 
magnification, wili be found to give better 
all-round efficiency than any other. It 
will often be found that this set will 
give better results on distant stations in 
the hands of the ordinary amateur than 
if a high frequency stage is employed. 
owing to the fact that there are only two 
rain controls, the reaction adjustment 
and the aerial tuning condenser. Pro- 
vided that low loss condensers and coils 
are used, all B.B.C. stations should he 


received when using this circuit, under . 


any conditions where a set containing 
an H.F. stage brings in these stations. 

There are, of course, several varieties 
of two-valve circuits employing the super- 
regenerative prirciple, but the’ use of 
such circuits is not to be recommended in 
cases where consistency and reliability 
are a primary consideration. 
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Obtaining Fine Control of Reaction. 


N many types of set employing a 
Į three-coil holder with the aerial, 
H.F. anode and reaction coils 
mounted thereon for obtaining deli- 
cate reaction effecte, we have noticed that 
readers are by no means sure which is 
the correct method to connect these up. 
The coils should be so arranged that the 
bringing together of the aerial and 


reaction coils provide reaction effects in 
the ordinary manner, but the H.F. anode 
coil should be so connected that it acts 
in opposition to the reaction coil proper, 
and provides ‘‘reverse’’ reaction. Iu 
this manner a very delicate control over 
reaction is obtained. The manipulation 
of the coils fof best results is a matter 
of practice, but if great difficulty is 
found, the H.F. anode coil may be moved 
back out of the sphere of influence of the 
other coils, and ordinary reaction effects 
obtained with the other two coile. 


e 0000 
An Amplifier for High Quality 
Reproduction. 


READER requests us to devise an 


L.F. amplifier suitable for operat-. 


ing a large loud-speaker from his 
one-valve set, in which the maximum 
attention is paid to purity of reproduc- 
tion combined with large volume, with- 
out having regard to the number of 
valves used. Switching is to be incor- 
porated so that any number of valves may 
be used in accordance with requirements 
of volume. 

Since our correspondent lays special 
stress on purity and volume irrespective 
of the number of valves used or value of 
H.T., we have used resistance-capacity 
coupling in this circuit. It fs essential 
that the resistances be wire-wound, other- 
wise objectionable noises will emanate 
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from the loud-speaker. It is quite easy 
to obtain these components ready wound 
from manufacturers. They may be of 
109,000 ohms resistance, and in connec- 
tion with this, and also for particulars 
of anode voltages to be used, readers 
are referred to page 573 of the January 
28th issue of this journal. The coupling 
condensers should preferably have a mica 
dielectric, and should on no account have 
a smaller capacity than 0.05uF. A filter 
circuit is included in the anode circuit 
of the last valve. 

Potentiometer control of all grids is 
included in order to give a very fine 
adjustment of each individual value of 
grid potential. The first and ,second 
valves may have a high amplification fac- 
for, such as the D.E.5B., in order to 
build up signal strength, but the last 
valve should he of the power type having 
a large permissible grid voltage swing, 
such as the L.S.5. The 0.0002uF con- 
denser across the input of the amplifier 
is for the purpose of bye-passing the 
H.F. component of the current flowing in 
the anode circuit of the detector valve. 
If it is made much smaller than the value 
indicated, difficulty will be experienced 
in getting the detector to oscillate, whilst 
on the other hand, if it is made much 
larger, signals will be weakened owing 
to its effect on the potential difference 
produced across the anode resistance of 
the first valve. 


H.T+! 


An amplifier for high quality magnification employing three stages of resistance- 
capacity coupling. 
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Methods of Resuscitation of Exhausted 
Dzy Cells. 


READER having a number of ex-. 

hausted dry ceils which have been 

used on dull-emitters asks if any 
further use can be found for these, or 
whether they should be thrown away. 
It will usually be found that long after 
they have ceased to be effective for 
supplying the filament needs of dull- 
cmitters, these cells are quite capable of 
operating electric bells and similar de- 
vices. However, provided the zincs have 
not been unduly eaten away, they can 
he made to give further service in light- 
ing the valve filaments. i 

The cardboard cover should be care- 
fully removed (tbis is by no means a 
difficult job if the cell is heated), and 
then several holes made in the zinc with 
a gimlet. The cell should then be im- 
mersed for twenty-four honrs in a jar 
filed with a dilute solution of sal- 
ammoniac, which can be prepared by dis- 
solving a handful of | sal-ammoniac 
crystals in a pint of warmewater. At the 
end of this period the cell should be 
lifted out and allowed to drain. The 
cardboard cover can then be carefully re- 
placed, and it will be found that the cell 
is capable of giving several more hours’ 
service on the set. There is no need to 
leave these cells standing in the solution 
when in use, although if this is done, the 
second life of the ce!l will be considerably 
extended. 

Another reader enquires whether it is 
possible to recharge exhausted high ten- 
sion batteries from the electric hghting 
mains. This is. of course, impossible. 
since the action of a primary cell depends 
on the chemical consumption of zinc, and 
neither the consumed zinc nor the ex- 
_kausted electrolyte will be restored bv 
passing a current through in the reversed 
way to its discharging current. As a 
matter of experimental fact. however, it 
will be found that if an exhausted bat- 


tery is treated in this manner for a few 


minutes and then removed and tested 
with a voltmeter, practically the full 
voltage of the battery would be regis- 
tered as if-the battery had been revived, 
but this “false” charge will disappear 
in the course of a few minutes. 
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An Efficient Three-valve Circuit. 


E receive frequent requests from 

readers for a wiring diagram of 

a receiver employing the neutro- 

dyne method -of coupling, which is capable 

of tuning both to the lower B.B.C. and 

Continental stations, and also to Chelms- 

ford and Radio-Paris by the usual switch- 
ing arrangements. 

A multiplicity of switches on the H.F. 
side of a neutrodyne receiver cannot be 
recommended, and it is far better to 
employ a plug in unit consisting’ of a 
correctly constructed neutrodyne trans- 
former to cover these two bands of wave- 
lengths. Unfortunately, however, it must 
be remembered that whenever valves or 
coupling transformers are changed in a 
neutrodyne receiver, it is necessary to 
re-neutralise the set. Whilst the neutro- 
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dyne method of coupling is almost an 


absolute necessity if efficiency is to be. 
- obtained using H.F. amplification on the 
. broadcast band of wavelengths. it will be 


found that on longer waves it is possible 
to dispense with it and still obtain 
reasonable efficiency. 

In the three-valve circuit which we 
give below it will be noticed that on the 
lower band of wavelengihs neutrodyne 
coupling is employed between the H.F. 
and detector valves, and by the move- 
ment of a double-throw switch this js 
eliminated, and the resistance-capacity 
method of coupling is employed which 
will be found reasonably efficient for the 
reception of Chelmsford and other long 
wave stations. Whilst this circuit will 
be found to function well, it must not ve 
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ten weeks before he finds it necessary to 
renew his battery. He proposes to build 
a four-valve set using this type of valve. 
and asks if he is correct in assuming that 
two of these cells will satisfactorily 
operate the set three hours nightly for 
two or three weeks. - | 

n using dry cells for any purpose, it 
will be found that their useful life varies 
in inverse proportion to the rate at which 
they are discharged. If it be found that 
when operating a four-valve set a dry 
hattery will Jast a given number of hours, 
it does not follow that it will last four 
times as long when operating a one-valve 
set. In point of fact, it will last a great 
deal longer than four times. The con- 
verse is equally true, and our correspon- 
dent will probably find that he has to 


NEUTRALIZING| | tT. 
OONDENSER ; 


A three valve receiver snitable fer tuning over the ordinary broadcast band of wave- 
lengths and aiso to long wave statioas. | 


thought that resistance coupling will 
give the same efficiency on Chelmsford’s 
wavelength as will a stage of neutrodyne 
coupling. The impression seems to have 
gained ground that resistance coupling is 
the most efficient method that can be 
employed on wavelengths over 1.000 
metres. This is not so, either from the 
point of view of voltage amplification, 
selectivity, or stability, but provided that 
care is taken in eliminating extraneous 
capacities across the resistance, it is pos- 
sible to attain a higher degree of effi- 
ciency than is usually found in H.F. 
amplifiers employing this 
coupling. 

In the circuit which we give, selectivity 
is attained by the optional use of loose 
coupling, which will be found quite 
stable, provided that the neutralising is 
correctly carried out. 


[omen ome) 
Source of Filament Carrent for Dall 
Emitters. 
CORRESPONDENT has been 


using a one-valve reflex set for 

some time with a .06 type of dull 
emitter valve, and he has observed that 
using two ordinary dry cells, such as are 
used for the operation of electric bells, 
applied direct to the filament without any 
intervening resistances, he is enabled to 
use the set three hours nightly for about 


form of. 


roncw his dry cells more frequently than 
he anticipates. Several cells may, of 
course, be connected in parallel in order 
to give a longer life, but this is not alto- 
gether satisfactory, since it will be found 


‘that interaction is likely to take place 


anong the various cells due to inequahi- 
ties in their construction. A far Letter 
plan is to have a separate pair of L.T. 
terminals for each valve, and to use 
separate batteries. It will then be found 
that the set will operate at its best both 
from the point of Jong battery life and 
maximum stability. i 


noco 


A Common Fault in a Ono-valve Set. 


E have received quite a number 
of queries of late in which 
readers have been experiencing 

trouble with one-valve sets of the con- 
ventional type, they being unable to 
obtain any appreciable reaction effects 
without using a very large coil. Jn 
ulmost every case this has revealed itsclf 
as being due to the seemingly simple but 
all-important error of connecting the grid 
return lead to L.T. — instead of the L.T.+ 
If this error is made when using modern 
valves it will be found that the set will 
be insensitive and productive of greatly 
reduced signal strength from even the 
local station 
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S's CRYSTAL OR VALVE SETS FOR reach of almost everyone. We believe that the same 
m result could be achieved here, because it is unlikely that 
P BROADCAST RECEPTION. the interest of the public will always remain stich that a 


E have recently had the opportunity of meeting . crystal receiver will satisfy requirements. The tendency 

one or two friends who have lately come to this in America is illustrated again by the fact that the sale 

country from the United States of America, and the con- of loudspeakers exceeds the sale of head telephones, indi- 
versations we have had prompt us cating quite clearly that the public 
to ask whether broadcasting in there is weary of having to wear 


. i è ; ; e } . . , 
E this country ìs being popularised A CONTENTS. : phones to listen-ig to programmes, 
| on quite thé best lines. H s preferring a somewhat greater 
— The policy of the Broadcasti : rv; $ outlay in the initial cost of the 
l policy of the Broadcasting 3 Eprronit Views ou ... e 143 8 mae ee: ce i 
«©; Company has been to arrange the $ puriwatinc Distontion ... ... 145 8 equipment in order to have the ad- 
distribution of stations through- . By F. H. Haynes. | 3 vantage of listening-in in comfort 
_, out the country, so as to ensure, $ Noveities FROM Our Reavers ... 149 § to loudspeaker reproduction, 
„į as far as possible, that every dis- $ Asour Detection .. .. ... 151 § There is also another side to. 
| trict is served in such a manner By R. D. Bangay. s the question which is dependent. 
T. . + e VaLves TESTED T Cosmos © i i i 
that A . HE è upon the policy adopted in this 
Reet ans Decomcs:sauistactory: <i SP 18 anp DEll.... .... 1832 "P Be oe ence & 
j when a crystal receiver alone 1S s Mate A PARTOS 155 = country, an 1S Of affa e í or 
i ; i s o. | i : state of affairs here 
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ta ar ad stin j vi thi Ahe f News rmom THE Cuus ~.. .. 160f to the multiplicity of broadcast- 
aa of i a : ie be if cee oe (i 161 $ ing stations aids se arate 
th e ee © BUILDING THE SUFER Herter: DYNE a a l), ‘th ea ai P id 
e community as well as the 3 Receiver eae 163 g contro ere 1S much wider 
wealthy sections of the public. : By W. James. e variety of programmes, | and the 
The intention is, of course, $ An INTERESTING Five-Vatve Re- e public can pick out the station 
‘an excellent one, but it is °? CEIVER  ... .. 168 è they desire to listen to and change 
« doubtful whether it is going to §& By Jobn R. “Wortley Talbot. : from one station to another per- 
lead to the same general satisfac- $ FINE TUNING _ ... =- 169% haps several times in the course 
tion in broadcast recepti hich $ By N. P. Vincer-Minter. s of an evening, in order to hear 
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were more generally advocated. 
Although in the United States of of the really expensive ones in this 
America in the early days of broadcasting crystal sets country, have not been designed with very special con- 
were sold very readily, the position to-day is very dif- sideration for the question of selectivity, whereas in 
fétent, and the number of even elaborate sets disposed of America the selectivity of a receiver is the first point which 
far exceeds the sale of crystal sets. The result is that the purchaser enquires about. One wonders whether we 
prices are falling steadily in America, and the increasing are not inclined in this country to pay too much attention 
demand for apparatus has brought the cost of valve re- to the quality of the broadcast transmissions and recep- 
reivers down to a figure which places them within the tion, and regard broadcasting as purely a means of pro- 
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viding high-class entertainment, because in so doing the 
particular enjoyment which the owner of a set derives 


from being able to change over from one programme to. 


another is not catered for at all, the attitude of the broad- 
casting authoritics here being apparently to discourage 
listeners from attempting to go further afield than their 
own local station. This is no doubt done with the object 
of .trying to reduce the interference from oscillation, and 
it is this same attitude which is another’ reason for 
encouraging the employment of crystal receivers and 
catering for that type of reception rather than valve sets. 
But this policy is not helping the industry, and is, at the 
same time, robbing the listener of a very great propor- 
tion of the enjoyment which broadcasting can provide. 
There is really no reason why valve receivers should cause 
oscillation interference if they are suitably designed and 
intelligently handled, and we would like to see the use of 
valve sets, even though they may be more elaborate anc 
somewhat more expensive, encouraged rather than that 
the public should be led to believe that they can get full 
satisfaction from broadcast reception with a crystal sct, 
just because the power and distribution of the broadcast- 
ing stations in this country is such that crystal reception 
from the nearest station has been made possible almost 
anywhere. 
oo0oo0oo0 


WHO CONTROLS THE B.B.C. ? 


HE British Broadcasting Company has always becn 
in a peculiar position. The circumstances under 
which it was brought into existence were peculiar. It has 
the distinction- of being the only company of its kind 
in existence, and, therefore, onc cannot draw comparisons 
between the B.B.C. and any other organisation, for the 
reason that no other organisation exists which is com- 
parable to it. We have a high appreciation of the way 
the officials of the company have carried out their duties, 
and any criticism which may be inferred from what we 
may say here is not intended to be any reflection upon 
the individual work of the personnel of the companv. 
We feel, on the other hand, that the sympathy of the 
public should be extended to those responsible for run- 
ning broadcasting in this country because they are virtu- 
ally in the position of having to serve not one interest, 
but several, and, unfortunately, these interests are some- 
times conflicting ones. 

The Broadcasting, Company dare not do anything which 
might displease the Post Office nor even individual mem- 
bers of the Post Office personnel, for no one realises more 
than the officials of the B.B.C. themselves how depen- 
dent is the future existence of their company on the 
creation of a good impression with the Postmaster- 
General and those who are in the position of advisors to 
him. 

Next we have the manufacturing interests, who regard 
the Broadcasting Company rather in the light of an 
organisation set up by themselves expressly for the pur- 
pose of fostering their industry and encouraging sales. 
Just how far the manufacturing interests do dominate 
the policy of the B.B.C. is probably only known to one 
or two of the principal representatives of both parties, 
but we believe it to be common knowledge that if anv- 
thing is done by the Broadcasting Company which is 
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likely to be prejudicial to the interests of the manufac- 
turers, the Company is very soon reminded of the fact 
in terms intended -to put the B.B.C. ‘‘ in its .place.”’ 

Then we have the great listening public who, now 
that the manufacturers’ contributions to the upkeep of 
the Broadcasting Company have been discontinued, alone 
provide the revenue which goes to support the organisa- 
tion and pay for the provision of the stations, their 
maintenance and the programmes all the year round. 

The question naturally arises, ‘‘ who controls the 
B.B.C. and whose intere:.s5 must the company consider 
first? °? On the face of it one would think that, if only 
in fairness to the individuals who have been entrusted 
with the carrying out of the broadcasting scheme in this 
country, some revision of the present conditions should 
be considered. In fact, one hesitates to criticise, even 
constructively, the policy of the company, because when- 
ever one finds occasion’ to do so, there is always the 
feeling that probably it is force of circumstances rather 
than their own choice that has made the company act in 
the manner which prompts the criticism. 

There is, in our opinion, tar too much criticism being 
levelled at the efforts of the responsible officials of the 
B.B.C., whereas we would prefer to see such criticism 
diverted to the real source of the unsatisfactory state of 
affairs which is the actual scheme under which the B.B.C. 
has been constituted. The officials themselves have a 
most delicate situation to handle because they must of 
necessity steer, not a bold, but a middle course, always 
in fear that their craft will end upon the rocks if they do 
not exercise the utmost diplomacy in their dealings with 
the various interests controlling their destiny. 

ooo00 


THE SOCIAL SIDE OF THE RADIO 
SOCIETY. 


HE Radio Society of Great Britain held its fifth 
annual dinner on Wednesday, March 4th, under 
the chairmanship of the President, Sir Oliver Lodge, 
F.R.S., supported by past presidents, Dr. W. H. Eccles, 
F.R.S., Admiral Sir Henry B. Jackson, K.C.V.O., 
F.R.S., and Mr. A. A. Campbell-Swinton, F.R.S. The 
dinner, which was held at the Waldorf Hotel, London, 
was preceded by a reception with a-record attendance of 
members and their friends. The occasion was a very 
important one in the history of the Society, for it coin- 
cided with a more than ordinary degree of enthusiasm 
amongst the members. This has been brought about 
largely on account of the fact that the terms of the pro- 
posed new Wireless Bill have aroused even the most 
apathetic members to a degree of enthusiasm and interest 
which has, perhaps, never before been quite so pronounced 
in any period of the Society’s existence. 

We feel that much good would come of rather more fre- 
quent social events of this kind. The social side of the 
Society is, we think, a little neglected, especially when 
one remembers that the Socicty caters for the amateur in 
particular, and does not specialise so much in the interests 
of the professional wireless engineer. We would like to 
see efforts made to bring together more frequently the 
members not only of the parent Society, but also of all 
the athhated societies, very much more frequently than is 
done at present, 

20 


MARCH 1rth, 1925. 


ete OY tented aas. 
Ky 


Construction ofa Loud i 
ék 


oe tt . AT 


Reception with a minimum of 
dislortion is rapidly becoming the 
aim of the listener. The receiver, 
of which full -constructional details 
are here given; has been developed 
fo give loud-speaker reproduction, 
maintaining as far as is possible 
the original sound quality of the 
transmitted modulated wave. 

The article is full of practical 
advice bearing on the elimina- 
“tion of distortion as applied to 
the design of the amplifying 

apparatus. 
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HE design of broadcast transmitting equipment not 
only requires a knowledge of the science of elec- 
tricity but involves a careful study of some of 

the most intricate problems of sound. The advance of 
broadcasting has brought about a better understanding 
of some of the difficulties attendant on the pure reproduc- 
uon of sound, and in the modern broadcasting station will 
be found many devices the design of which has heen a 


Select: is obtained by employing a loose coupled tuning circuit. 
coil and the closed circuit condenser and inductance disconnected from one another, 80 


directly across the tunin 
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slow process and only the outcome of prolonged research 
work. It can be said that a very high standard has been 
obtained, and the modulated waves sent out carry the 
original sounds truly represented as regards their relative 
frequencies and amplitudes. 

It should, therefore, be the aim of the listener to equip 
himself with a receiver which does not at once disregard 
the efforts already madé to maintain purity of sound by 
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With the three-pole switch in ‘“ Position 1°’ the detector valve is 


tbat the proximity of the closed circuit coil to the aerial coil will not influence the tuning. In ‘ Position 2" the closed circuit is 
and leads to the detector valve transferred. The filament circuit is not shown eting m: to the earth lead, and 


completed 
censequentiy when receiving with the closed circuit in action extraneous noises due to electric li 


ting mains and earth currents 


y 
be eliminated. “ P on 4” of the aerial switch is for long wave reception, and * Position 30 with both series and paraliel 
Gives stable working on the shorter waves. The switch in “ Positions § and 6° reverses the direction of 


tonin ooo Belle 
reaction ppi Self-oscitiation in the tuning circuits may when required be stimulated by reducing the value of the first anode 


tesistance by means of a tap pping at 50,000 ohms. 
secondary) winding 


to 


Alternatively the resistance may be shunted with the secondary (or primary and 
an intervalve transformer. The valves from left to right are: D.E.5 (or D.E. 5b), D.E.5b, D.E.5. 
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boosting up the amplitudes in à nen- 
uniform fashion and prolonging the 
modulated wave trains. ; 


Rectification. 


Crystals are frequently used as 
detectors by those who believe that 
by so doing greater purity is obtained 
as compared with a detecting valve, 
though the latter correctly used can 
maintain purity just as well as the 
crystal. Having in mind the 

7⁄2 Operation of a. loud-speaker, the 
detector must be followed by a low- 
. frequency amplifier, and distortion ìs 
often produced by operating a power 
amplifier from the insufficient input 
which is derived from a crystal work- 

ing at extreme range. 

Valve detection is brought about 
either by the use of a leaky grid con- 
denser or controlling the grid poten- 
tial by a potentiometer, so that the 
lower bend in the valve characteristic 
curve is made use of. Either of 
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Scale drawing of x the front ebonite panel. H ie Feactlon foveralai ayes is abaa 109). these methods can be used, though it 
the remain switches may be transferred to the positions shown dotted. ere the : : : 
closed circuit is not fitted, the reaction reversing switch and the long and short wave » ould appear that anode rectification 
switch are arranged on either side of the serial tuning condenser. the latter faking up making use of the lower bend in the 

a position where t e ntersects the centre vertic ne. s ed not to . e $ e. 

fit a reaction reversing switch then the aerial switch can be made to balance with the characteristic curve W ould maintain | 
filament * on and off” switch. Drilling details: A, 4% in. clearance for condenser the form of the modulated wave more 


ndie. R, j in. clearance for condenser spindle. tin D in. and counter- 5; 
ps E, / in. for 4 B.A. terminals. F, } in. and countersunk.’ Č, į} in. H, ~ in. truly than would the grid condenser 


AA ee ene - and leak arrangement. 
being selective in its response to the various note Low-frequency Amplification. 
frequencies. It is in the low-frequency amplifier that uneven response 


to the different note frequencies arises. There are three 
ways by which amplification is obtained: (1) Intervalve 


n 


Distortion at High Frequency. 


It is not long ago that one could 
‘hear it said that amplification of the 
incoming signal at radio frequency 
was the size qud non of pure speech 
reproduction. This idea probably 
arose from the fact that the trans- 
mitting stations were of very 
limited power, and an efficient 
high-frequency amplifier brought 
about so much increase in signa! 
strength that a low-frequency 
stage could be dispensed with. 
Provided that a sufficient grid 
potential fluctuation is fed to 
the detector valve there is no 
purpose in attempting to create 
oscillations of high ampli- 
tude by a multi-stage high- 
frequency amplifier. 
Another difficulty is that a 
straightforward tuned high- 
frequency amplifying stage 
will bring about a condi- 
tion of self-oscillation in the 
circuits which, unless pro- 
perly controlled, will be the | 
cause of some distortion by How the front panel should appear with apparatus assembled and wired B 
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Eliminating Didar - 
tr e (2) choke coupling, (3) the resistance capacity 
method. ' 
The L.F. Intervalve Transformer. 

Considerable progress has been made in the design of 
intervalve transformers during the past two years, and a 
tolerable degree of purity can be obtained from a care- 
fully constructed transformer coupled amplifier, in which 


‘Special attention has been devoted to the design and 


operation of the transformers. It is 
quite evident, however, that amplifica- 
tion for the different note frequencies 
is not uniform, and particularly is a 
marked falling off in amphification 
noticeable for frequencies below 300. 


Physical Laboratory should be available 
in respect of transformers offered to the 
amateur, and in the instances whe-e these 
are exhibited by the manufacturers, the 
shortcomings of the suitability of the 
transformer for use in sound-carrying 
circuits is at once apparent if a very 
high degree of- sound quality is to be 
preserved. These remarks in no way 
imply that transformers are unsuitable, 
but draw attention to difficulties which 
have yet to be overcome. 
Choke Coupling. 

The choke method of intervalve 
coupling fails to produce a uniform 
degree of amplification at the lower noie 
frequencies: The “potential develope] 
across the ends of the coupling induct- 
ance, as, of course, is also the case with 
the intervalve transformer, depends upon 
the frequency of the applied current, 
and although, by employing a couplin: 
coil of very high inductance (say, of the 
order of roo henries), almost uniform re- 
sults are obtained for frequencies from 
500 to 3,000, it is the lower note fre- 
quencies which fail to produce corre- 
sponding potentials. We assume, of 
course, that- the core is correctly ce- 
signed, and the capacity of the w indings 
does not exceed the limits which experi- 
ence shows should be regarded as a 
maximum. | 

Resistance Capacity L.F. Coupling. 

The third method of intervalve 
coupling makes use of the potential de- 
veloped across a resistance by the plate current of the 
valye and applying it to the grid of a subsequent valve 
through a high capacity condenser, which passes the 
fluctuating potential and acts as a stopper to the 
H.T. battery potential. 
cuit diagram, it will be seen that the fluctuating currents 


in the amplifying stages are fed to the plates of the 


valves through resistances of the order of 100,000 ohms. 
These fluctuating currents develop varying potentials 
across the ends of the resistances, and the latter, being 
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be attached along the left-hand edge. 
the front panel and woodwork are completed, to make certain that instruments will 


Making reference to thé cir- 
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in series with the condenser shunted high-tension battery, 
means that the potential which is to be fed to a subsequent 
valve is available between the plate and filament circuit. 
To apply this potential between grid and filament, there- 
fore, it is only, necessary to include in the circuit a grid 
coupling condenser. This condenser is shown as having a 
capacity of o.2 mfd., a value more determined by practice 
than calculation, and which can be regarded in its action as 
passing currents of all note frequencies practically equally. 
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The tapout of the components on the base board. Grid cells can be attached to the 
base beard as shown, or alternatively four terminals carried on an ebonite strip may 
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The apparatus should not be assembled until 


not foul each other when fitting up. 


The writer has found that it is important to make use 
of condensers in which mica is the dieleetric, and in the 
first resistance-coupled amplifier which was described in 
this journal* mica condensers were employed. As 
suitable mica condensers are not obtainable, details of 
construction are given later. To prevent isolation of the 
grid circuit, and to maintain the grid potentials at a 
correct value, leak resistances are seen in the circuit 
' The Wireless World and Radio Review, Vol. XIII., No. 2. 
October 10th, 1923. 
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LIST OF PARTS. 


Ebonite for front panel, } in. in. thickness, lo be 10 in. X 7} in. 
when finished. - 


} in. ebontte, from which the terminal strip measuring 1} in. x 10§ in. 


can bè made. 
ł in. planed mahogany, for constructing wooden frame-work. 


Piece of 4 in. ebonite, to measure 1} in. x 5] in. when finished, 


for terminating flexible wires passing from the coil holder. 


A Variable condenser with two sections, each 9:0002 mfd. 


(Burndept),* 
1 Varidble condenser, capacity 0-00025 or 0-0003 mfd. (Sterling).* 
1 Zenite rod, 100,000 ohms. 
1 Zenite rod, 100, 000 ohms, but with tapping point at 50,000 ohms. 
Dubilier grid condenser and leak, 0:0003 mfd., and 2 megohms. 
Also small Dubilier bracket and clip for picking up contact with 
one end of the grid leak. 
3 Valve holders (Burndcpt, Athol or McMichael}, 
3 Filament resistances ( Ashley). ` 
84B A brags terminals. 


en ie grid ¢ connection id Slamen raies and 
including in series a suitable number of grid cells. 
The Circuit. 

A few other points in the circuit might be mentioned. 
The wave range is extended by using a double aerial 
tuning condenser, which, by means of : switch, may 
be connected with one of its sections in sae illel with the 
tuning inductance, while the other is in series with the 
aerial or, on the longer wavelengths, both sections are 
connected across the inductance.’ If extreme simplicity 
of construction is desired, or it is wished to limit expense, 
a single condenser of capacity 0.00025 or 0.0003 mfd. 
may be fitted, omitting the double-pole switch. 

Selectivity is an essential property of a receiver, and 
can only be produced to a high degree by means of loos 
coupled aerial and closed circuits. Loose coupling neces 
sitates the simultaneous adjustment of two tuning dials, 
yet the difficulty is not so great as in the case of man) 

_pulating the kind of high-frequency amplifier where the 
desired signal can only be heard when both dials are at 
the correct setting. A switch is fitted so that the station 
can be tuned in with the aerial circuit alone, the 
closed circuit being later thrown in action, ad- 
justed, and the aerial tuning slightly varied to 
give maximum signal strength. Again, here the 
design may be simplified by omitting 
the closed circuit condenser and, three- 
pole switch and placing the aerial con- 
denser in the centre of the panel. 
while fitting only a two-coil holder to 
the top of woodwork. 

Reaction is included in the plate 
circuit of the detector valve to assist, 
when required, in the reception of distant stations, and 
at the same time to improve selectivity by reducing the 
damping in the tuned circuits. Difhculty may be 
experienced in causing the circuit to oscillate, owing to 
the very small plate . current passed by the anode 
resistance when only moderate high-tension battery poten- 
tials are applied. This difficulty may be overcome by 
fitting an anode resistance, which is provided with a tap- 
ping, so that its value may be reduced to 50,000 ohms. 


’ The merits of this method were discussed in The Wirclcas 
World and Radio Review, Vol. XV., No. 13. December 24th, 
1924, - 
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2 Ebonite covered 4 B.A. terminals for aerial and earth leads. 

2 Utility switches, 2-pole, with lever. movement and nickel-plated.* 

1 3-pole switch, with lever movement and nickel-plated.‘ 

1 Fixed condenser, 0°0001 mfd. (Dubilier). 

2 Condensers, 1 mfd. (T.C.C.). 

On and off switch for panel mounting. 

2 doz. soldering tags, with holes to clear 4 B.A. spindles. 

2 Leak resistances, with clips and small ebonite base pieces, 
0-5 megohms (Marconiphone). 

1 Burndept 3-coil holder.’ 

Mica transmitting condenser, from which two condensers can he 
made up, each having a capacity of 0:2 mfd. (Thompsons, of 
Greenwich). 


1 and ? may be substituted by a 0°0002§ or 0°0003 mfd. condenser when short 
and long switch is omitted. 
and *, The condenser is omitted when loose co 


is not required, 
e with the 3-pole switch, while a two-cail bolder o only 


is needed. 


The base board 

with apparatus as- 

sembled, ready for 
wiring. 


Alternatively, the total resistance may be temporarily 
shunted with the secondary winding of an intervalve 
tramsformer, which, although departing from the ideals of 
distortionless reception, may be introduced, when reaction 
is being employed for reception at extreme range, and 
where some degree of self-oscillation accompanied by 
extransous noise is unavoidable. 
(To be concluded.) 
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A Section Devoted to New Ideas and Practical Dee 


SIMPLE POTENTIOMETER. 
_ The construction of a potentiometer 
may be very much simplified by aban- 
doning the rod used to carry the slid- 


COMBINED HOLDER FOR V24 2 
AND R VALVES. 


To be able to interchange valves 
of the V24 and Q types with the stan- 
dard R pattern fitted with 4 pin con- 

ee 
s-? 


The drawing is cut away to show how 
centact is made with the valve legs under 
the panei when R type valves are used. 


nectors is-often very desirable. The 
additional apparatus and leads wilt 
not appreciably increase the capacity, 
for by far the bigger part of the inter- 
electrode capacity is created within 
the valve itself.. A useful form of 
construction is shown in which all the 
necessafy constructional details can be 
easily seen.—J. H. D. R. 
0000 

USING OLD EBONITE PANELS. 

The amateur is rarely contented for 
very long with any particular receiv- 
ing set, and in his endeavour to ex- 
periment with various circuit arrange- 
ments he finds that new panels are 
constantly being prepared, whilst the 
old ones are quite serviceable except- 


OLD PANEL 


OLD HOLES 


The oaly precauioe necessa 
up old panels in the manner illustrated is 
to sce that new holes are not made too 
elose to old ones, especially where the 
aew holes are to be tapped for screws. 


IT 


in using 


ing that the number of holes used for 
other jobs detracts very much from 
the good appearance. To overcome 
this difficulty, a piece of thin ebonite 
possibly only yin. in thickness can be 
clamped down on the face of the old 
drilled panel to cover all previous 
holes. It is held in position by the 
screws and bolts, etc., used to attach 
the new components, whilst if a big 


area exists to which no -components. 


are fitted, a few small nuts and bolts 
will clamp down the new ebonite 
facing.—H. W.J. 
e000 
A SIMPLE VERNIER ATTACHMENT. 
A simple device is shown in the 
accompanying illustration, which is 


Las tu a SA 


A simple method of providing a vernier 
control which can be fitted to any ex- 
isting set. 
very effective for providing critical 
tuning of condensers and like com- 
ponents. It consists of a valve stem 
into which a piece of 4 B.A. screw is 
soldered, so. that a small brass pjate 
may be supported at about.a height 
of in. above the surface of the 
panel. Into this is arranged a piece 
of threaded brass rod carrying a knob 
and. an india-rubber or cork cone 
clamped between a pair of nuts. A 
small spring presses between the knob 
and the brass plate and forces the 
cone upwards*out of contact with the 
bevelled edge of the dial. 
ing on to the knob, the cone may he 
brought down to engage on the dial, 
and, when rotated, provides a very 

critical adjustment.—O. J. R. 


By press- - 


A special point of this arrangement is that 

very fine wire can be used because of the 

- absence of friction which would result 

from the use of a sliding contact of the 
usual type. . 


ing contact. Using a clip for the 
purpose of picking up contact, a re- 
liable connection is made, whilst: dif- 
ferent potentials may be obtained 
by the use of several clips. ‘The 
former is made of wood or ebonite, 
and a suitable dimension would be 
about 6x1}xin., with corners 
slightly rounded. The winding may 
consist of very fine wire, as the fric- 
tion met with in the sliding type is 
now avoided. After winding, the in- 
sulation must be removed from the 


. portion of the wire on to which the 


clip engages.—A. E. W. 
o00°0 


TWISTING LOOPS IN STRANDED 
WIRES. 


When making a loop round a 
thimble at the end of a flexible cord 


m h m w Fe ee gm eR EE em 


‘A little tip in mast and aerial 
rigging which may save a lat 
of time and temper. 
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such as a guy wire, it will be noticed - 


that the strands may spread out and 
buckle, whilst at other times a neat 
result is obtained. It depends en- 
tirely upon the lay of the rope, for 
the strands can be made up with 
either a right-hand or a left-hand 
twist, 

Referring to the illustration, and 
assuming this resembles a right-hand 
screw thread, then the right side of 
the loop should cross over the left. 
Contrary to what one would expect, 
the loop is twisted up in a direction 
which will apparently untwist the 
rope, and tħis is possibly the easiest 
way to remember the correct direction 
for twisting. —H. E. A. 

0000 
NEAT PANEL SWITCHES. 

Compact panel mounting switches 
can be made up from damaged tum- 
bler switches. Two types are shown. 
one a double-pole change-over, and 
the other for throwing circuits in 
parallel. 

The lever and bridge of an old 
switch are required. For a double- 
pole change-over switch a piece of 
vbonite shaped in the manner shown 
is pinned into the stem of the lever. 
The sides of the ebonite are faced 
with thin brass by means of four 
No. 6 B.A. brass screws, while six 
contacts are assembled on an chonite 
block, so that the ebonite piece at- 
tached to the lever moves between 
them. The ebonite block which 
carries the contacts is supported by 
means of brackets which may be 


SOL DERING 


. contacts arranged in line. 
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either screwed to the instrument panel 
or supported on a cross-piece attached 
to the tumbler switch movement. The 
swing of the lever is limited by turn- 
ing over the ends of the contacts. 
Such a switch is very useful for 
bringing in and out of action the L.F. 
amplifying stages, whilst, in view of 
the low capacity present between the 
contacts, it can be used for a number 
of purposes in the tuned circuits of 
the receiver. | | 

Another type of switch useful for 
completing the filament circuits of 
one, twd, or more valves is also 
shown. In this case a brass blade 
moves across the face of three or more 
A spring 
attached to the edge of the ebonite 
engages in slots on the brass contact 
piece, so that the lever will remain in 
position.—A. P. J. 


o000 


CONDENSER FOR NEUTRODYNE 
. CIRCUITS 


è 
A condenser of very low capacity 
is easily made up from a piece of 


A vernier condenser, es ally suitable 
in neutrodyne circuits. © screw action 
provides an easy yet stable method of 

adjustment. 


, 


glass tubing which has a covering of 
metal foil on the outside, and into 
which a plunger is driven by the 
operation of a screw. A length of 
2 B.A. threaded brass rodis mounted 
to an ebonite block carried on the 
base piece, so that when rotated it 
will move forward into the mouth of 
the glass tube. The end of the 
threaded rod may carry a cylinder of 
copper foil, which, in springing open, 


makes a good fit round the inside 

walls of the glass tubing. The tin 
BLADE 
SOLDERED 
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or copper foil on the outside of the 
tubing is bound in position by means 
of a wire which serves to pick up con- 
tact with one of the terminals. The 
other terminal connects with the 
threaded rod by means of a wire 
soldered to the nut which provides the 
thread in the ebonite endpiece.— 
O. J. R. 
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INSULATION BETWEEN VALVE LEGS. 

When nuts and washers are used to 
hold valve legs in position, the insu- 
lation on the back 
of a panel is 
often: brought to 
a very low value, 
owing to the 
small distance 
between the 
washers on the 
grid and filament 
contacts. The 
use of back nuts 
may be avoided 
by screwing the 
valve legs into 
tapped holes. 
To prevent in- 
jury to the turned 
or perhaps lac- 
quered surface, 
the end of each 
valve stem should 
be filed to a 
square or octagonal shape, so that a 
box spanner can be used to screw the 
thread tightly into the tapped hole. 
—E. L. B. 
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A suggeated method 
of screwing valve leg 
sockets into ebonite 
panels. i vere = 
tryin o p 
fed 1 action with 
liers the heads are 
filed to ft a 
spanner. 
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ATTACHING IVORINE LABELS. 

The scales or labels should first be 
roughened on the underside by scrap- 
ing or glass-papering. Next smear 
with amyl acetate until the surface 
becomes ‘‘ tacky.” Now, if pressed 
into firm contact with the panel the 
label will after a minute or two be 
found to be firmly attached. 


Valves for Readers. 


For every practical idea sub- 
: mitted by a Reader and accepted 
: for publication on this page the 


i 
a. AND 3 TOUCH : 
See RoE OPPOSITE SIDE : 


CONTACT 2 


An illustration of a number of possible arrangements of useful switches where old 
tumbler switches provide the necessary material for construction. 
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OF BLADE TO : 


Editor will forward by post a 
receiving valve of British make. 
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For the guidance of the Beginner, the Pirposé and Action of the Detector is explained, 
describing the Process by which Aerial Currents Actuate the Telephone Receivers. 


By R. D. BANGAY. 


HE term ‘‘ detection’’ is used to imply that stage 
in the process of reception in which the high- 


frequency oscillations representing the. received / 


signals are converted into a form capable of affecting an 
indicating instrument, either directly or through an 
amphfying system. For the purpose of this article, we 
will assume that the mdicating instrument used is an 
ordinary telephone receiver. Whether or not an amplify- 
ing system is used after the process of detection is purcly 
a matter of requisite strength and does not in any w 7 
affect the question of detection. 

Before we attempt any explanation of the methods 
adopted in practice for detecting high-frequency oscilla- 
tions, let us be quite sure that we understand why any 
process of detection is necessary. Why, in fact, the 
high-frequency oscillations cannot be utilised to actuate 
directly the telephone receiver. It is very much easier 
to follow the methods adopted in practice for detecting 
wireless signals if we have a perfectly clear uriderstand- 
ing of this question. And since the beginner frequently 
shows a good deal of haziness on the point, the writer 
proposes to devote the whole of this article to its explana- 
tion and leave a description of the several methods 
adopted in practice for obtaining the required results for 
a later article. 


High-frequency Currents. 


Let us take as an example the case of the currents in- 
‘duced in the 
radiated from one of the broadcasting stations. ‘These 
signals consist of a continuous succession of high-fre- 
quency oscillations occurring at a frequency of some 
750,000 per second on which are impressed: the sound 


EAN | MEAN VALUE = ZERO 
ii 


TIME -0:0002 SECONDS 


AMPLITUDE OF 
OSCILLATIONS 


Pig. 1.—Diegram representing a high-frequency oscillation. 


modulations which occur at various frequencies, between 
some 6,000 per second and 30 per second, according to 
the pitch of the sound, and representing the ordinary 
range of audible frequencies. It will be seen, therefore, 
that on this wavelength there may be anything from 125 
to 2,500 individual high-frequency oscillations occurring 
in the period of time occupied by a single sound vibration. 

Fig. 1 shows graphically the nature of. the high-fre- 
quency oscillations generated by an mcoming telephone 
signal during a single sound period when the wavelength 
is 1,000 metres and the frequency of the superimposed 


12 


“large number of these oscillations. 


receiving aerial by a telephone signal’ 


magnet during, s 


sound modulation is 5,000 per second. ‘This compara- 
tively long wavelength and extremely high modulation 
frequency have been chosen for the purpose of the illus- 
tration on account of the great difficulty of reproducing 

many lines close together. Had we tried to tuck a 
much. greater number of oscillations into the space of the 
diagram the lines would all run together. 

However, the diagram will serve our purpose by illus- 
trating two things. First, it illustrates ‘to some extent 
the enormous difference between the frequency of the 
oscillations and that of the sound modulations in a wire- 
less telephone signal, and, secondly, it shows that in this 
stage, the character of the soynd. is not represented by an 
alternating current at all. It merely exists as a gradual 
periodic variation in the amplitude of the high-frequency 
current. It will be noticed that the amplitude of each 
successive high-frequency oseillation is only slightly 
greater or shghtly less than its predecessor, and each 
element or cycle of sound is the /ofal result of a very 
Obviously, therefore, 
if we wish. to interpret the sound modulations in. the tele- 
phone receivers, we must not look for the individual effect 
of each oscillation, but for the total effect of all the 
oscillations which occur during each cycle of sound. In 
other words, we must so arrange matters that the move- 
ment of the telephone diaphragm responds to the change 
in amplitude of the high-frequency currents during each 
sound: cycle, and not to the change in current CunNe 
each high-frequency cycle. 


Tetephone Receivers. 


Now the telephone receiver operates on an electro- 
magnetic principle. ‘The operating current has to pass 
through the coils of a small permanent magnet of which 
the diaphragm forms the armature; and since the pull 
exerted on the diaphragm is dependent upon the magni- 
tude and direction of the current passing through the 
magnet coil, the movement of the diaphragm follows 
sympathetically any variation in the current passing 
through the coils. Thus, if an alternating current is 
applied to the coils, the diaphragm is attracted to the 
say, the first half cycle, and is repelled 
during the second half cycle. = 

The diaphragm, however, has certain limitations in the 
extent to which it ean follow rapid fluctuations in the 
current; these limitations are imposed by its natural 
inertia ‘and momentum, which makes it to a certain 
extent sluggish. If, therefore, the frequency of the 
fluctuations is too high. for it to follow exactly, it tends 
to take up am average or mean position. corresponding to 
the average force applied to it during each cycle or 
fluctuation. | 
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About Detection.— 

The current induced in the receiver by the incoming 
signal is, as we have seen, an alternating current, bat 
the frequency is much too high for the comparatively 
sluggish diaphragm to follow. If, therefore, these 
currents were passed through the coils of the telephone, 
the movement of the diaphragm would follow the average 
force exerted by each cycle of high-frequency current. 
At first sight this would appear to be just what is wanted 
because, as we showed in the earlier paragraphs, what 
we wish to detect is the total cffect of all the oscillations, 
or, in other words, the change in amplitude during cach 
sound cycle. This result would, in fact, be obtained 
if the mean effect of each high-frequency cycle on. the 
movement of the diaphragm were proportional to the 
amplitude of that cycle. Let us sce if this is the case. 
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TIME = 0:00001 SECONDS 


Fig. 2.—Three complete cycles of current. 


Fig. 2 shows three successive high-frequency cycles of 
the series illustrated in Fig. 1. These cycles are exactly 
the same as those illustrated at the point X in Fig. 1 
except that the time period is plotted on a larger scale 
tor the sake of clearness. As previously noted, the differ- 
ence in the amplitude of adjacent cycles is extremely 
small, even though they are taken at the point where the 
rate of change in the amplitude is greatest. It is also 


cvident that the difference between consecutive half cycles 
is even less, and therefore the average amplitude of all 
the upper half cycles will be, for all practical purposes, 
exactly equal to the average ‘amplitude of all the lower 
half cycles, whether we take the average over the whole 
croup of oscillations which occur during the sound period 
or for each separate oscillation. 


Fig. 3.—Three half cycler; the lower half cycles bave been 

suppressed. 

The upper half cycles are trying to pull the telephone 
diaphragm closer to the magnet, and the lower ones are 
trying to repel it. The diaphragm, however, is, as we 
have seen, too sluggish to follow the rapid oscillations, 
and therefore moves in proportion to the average or mean 
of the forces acting upon it. Since half of these forces 
are in one direction and the other half are always in the 
opposite direction, and that the two halves are always 
equal, it is clear that its movement is controlled by the 
mean of two equal and opposite forces, which must always 
be zero, no matter what their amplitude. Obviously, 
therefore, the telephone receiver by itself is incapable of 
detecting the received signals. 
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Suppose, however, by some means or other we suppress 
all the lower half cycles of the H.F. current, as illus- 
trated in Fig. 3; then it will be seen that the forces 
acting in one direction will no longer be opposed by 
equal forces acting in the other, and, consequently, the 
diaphragm, although too sluggish to follow cach little 
impulse, will respond to the average effect of all the 
impulses, as indicated by the dotted line in Fig. 3. 
Moreover, the greater the impulses, z.c., the greater their 
amplitude, the greater their average effect) on the 
diaphragm. If, therefore, the amplitude of the impulses 
remains constant, the diaphragm will take up a new posi- 
tions relative to the magnet and remain there so long 
as the oscillations persist, but if the amplitude of succes. 
sive impulses gradually grows and fades, as shown m 
Fig. 4, then provided the period of these changes is slow 
enough for the diaphragm to follow, the latter will move 
in sympathy with the amplitude changes. This is exactly 
what we require for the purpose of detecting the sound 
variations impressed on the high-frequency currents. 


Inductance of the Telephones. 


So far we have dealt only with the mechanical side of 


the question as it affects the movement of the diaphragm. 


There is, however, an almost exactly similar effect to be 
considered in the electrical circuits: The effect of the 
inductance of a circuit on the flow of an electric current 
is exactly analogous to the effect of the inertia or 
momentum of the diaphragm on its movement. That is 
to say, it gives the circuit a certain slugyishness and tends 


Fig. 4.—The mean value of current which passes through the 
telephones. 


to oppose any change in the magnitude of the current 
flowing through it. If, therefore, an alternating electric 
force of very high frequency 1s applicd across a circuit 
of sufficiently high inductance, the current which tries 
to start flowing in one direction as the result of the first 
half cycle of torce is instantly arrested by the reversed 
effort of the second half cycle; and so long as these two 
opposite forces are always equal, the resulting current 
will be practically zero. This, in fact, is the case in 
the circuit we are considering. — 

Inductance is an electro-magnetic effect, and conse- 
quently the magnet coils of a telephoné receiver, which 
are designed to produce the greatest possible magnetic 
effect, are very highly inductive. Their inductance, how- 
ever, is not high enough seriously to impede alternating 
currents having frequencies corresponding to those repre- 
senting sound, 7.¢., up to about 6,000 cycles per second : 
but to the extremely high frequencies generated by an 
incoming signal, they offer an almost infinitely high 
impedance. Consequently, if the high-frequency alter- 
nating voltages generated by the incoming signal are 
applied directly across the telephone receiver, no appre- 
ciable current will pass through the magnet coils. 
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About Detection—  — 
Rectification. 


Suppose, however, we suppress every alternate half 
oscillation in the manner suggested previously and illus- 
trated in Fig. 3. In that case it will be seen that the 
current is no longer a true alternating current, but 
although of an impulsive character, is always acting in the 
same direction. The result of applying such a force 
across the coils of a telephone receiver will therefore be 
analogous to what occurs when a similar mechanical force 
is applied to the diaphragm. ‘That is to say, the force 
will Brodice an average or mean effect of a more or less 
uniform character which will be proportional to the 
- amplitude of the impulses, with the result that a more or 
less steady current will pass through the magnet coils. 
Moreover, this current will vary in sympathy with any 
comparatively slow changes in the amplitude of the high- 
frequency impulses, as indicated by the dotted line in 
Fig. 4. Thus it will be seen that in this way the sound 
. frequencies impressed on the carrier wave of a telephone 
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transmitter can be translated into a modulated direct 
current suitable for operating the telephone receivers. 
The object of the process of detection is thérefore to 
suppress, or ‘‘ rectify,” as far as possible, the alternate 
half cycles of the oscillatory currents or E.M.F.s gene- 
rated by the incoming signal. It is not, of course, essen- 
tial that the alternate half cycles are entirely suppressed. 


TIME 
Fig. 5 —Showing partial rectification 

So long as they are reduced in comparison to the ampli- 
tude of the other half cycles, the desired effect will be 
produced, although obviously the more complete the sup- 
pression the greater will be the resulting effect in the 
telephones. Partial suppression, or ‘‘ rectification ’’ as 
it is usually termed, results only in a certain amount of 
loss of efficiency, as indicated in Fig. 5. 


TESTED. 


| The Cosmos Types S.P.18 and D.E.11. 


l have. received 

samples of two valves, the 

S.P.18 and the D.E.11. The 

former type, with which we deal 

first, is a most interesting valve 

of quite novel construction, and 
is illustrated in Fig. 1. 

The filament is of the coated 
variety, the active material sur- 
rounding a core of platinum- 
iridium. Filaments of this type 
operate at a dull red heat, and in 
bright daylight the glow will be 
barely visible. Great care must 
be taken on the part of the user 
never to overrun coated filanicnts, . 
because, oncé the emission has 
been lost, no subsequent treatment 
can restore it. 

Reference to the illustrations 
shows the unusual desigo of the 
grid. e The anode is of the flat- 
tened form now general in 
modern construction, but the 
straight filament is to one side of 
the plate and is surrounded by a 
cylindrical grid. The electrode 
system is more than usually 
rigid, for the complete system is braced at the top, 
as well as the bottom, by a glass bridge piece. The whole 
thus forms a stiff framework, and relative movement be- 
tween the electrodes is prevented. This construction thus 
enables the distances between the electrodes to be made 
very small and the attendant advantages gained. 
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Fig. 1.—-The S.P.18. ` 


Filament volts, 1.7 to 1.8; fila- 
ment current, 0.3 ampere; plate 
voltage, 20 to 120; the results of 
our tests being given in the sub- 

| joined table. 

Our results show the filament 
current closely to approach the 
| rated values, and the efficiency of 
47.8 milliamperes per watt is of 
the order to be expected from this 
class of cathode. 

When a moderately high plate 
potential is used, the characteristic 
has a long, straight portion with 
negative grid potential, so that 
good L.F. amplification may be 
l expected. By the way, it is to be 
noted that the grid current does 
not commence to flow until the grid 
is well positive to the filament - 
(1.5 volt or so), and, therefore, 
the available grid swing for 
amplification purposes iş ex- 
tended on the positive side by this 
amount. 

For detector or H.F. work, 
a plate potential of 20 to 40 volts 
may be used, but, due to thé fact 
that the grid current ig late in starting, the grid Jeak must 
be connected to the positive filament lead when ,the valve 
is Operating as a detector. 

This class of valve needs much less reaction than the 
ordinary types, so, when substituting, see that the 
reaction coupling is opened up. 


g Cosmos S.P.18. 
| 
| 


Fig. 3.—The D.E.11. 
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COSMOS § §&.P.18. 
(Metro-Vick Supplies, Lid, London.) 


Filament volts, 1.8. 


Filament amps., 0.29. 
" Plate Current at 

Plate Volts. Zero Grid Volts. Grid Bias 

40 1.85 0 

S 4.64 — 92 

7.55 — 4 

100 10.67 —6 

120 14.00 —8 


Emission (total), 25 mulam 
Filament Efficiency, 47.8 milliamperes per watt, 


Plate Current Amplification 
Milliamperes.! Factor. Plate Impedance. 
1.85 6.1 7,400 
2.9 6.25 7,400 © 
3.9 6.25 7,300 
4.965 . 6.25 7250 
6.1 6.2% 7,150 


1 Plate current when grid is biased to the value shown in col. IIF. 


For L.F. work, the $.P.18 is especially suited, and 
the table above will indicate suitable combinations of 
plate and grid potentials. Due to its constants, the 
valve will handle quite an appreciable amount of power 
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of the valve; centre, the arran emeni of the electrodes ; 
right, the an 
and is consequently very effective when used in the last 
stage. 
Our practical circuit tests on this valve have been very 
extensive, and it can be recommended as a really excel- 
lent all-round tube. 


ig 2.—The electrodes of the Cosmos S.P.18. On the teft, the 


Cosmos D.E.11. 


The second Cosmos valve to be tested has its clectrodes 
mounted in the usual cylindrical manner. The straight 
filament is of the coated type, and is sutrounded by the 
usual spiral grid and cylindrical anode. The construc- 
tion, therefore, calls for no special comment. The clear- 
ances are, however, quite small, and in appearance the 
tube somewhat resembles an elongated Wevovalve. 
Parenthetically, we may mention that the bulbs of both 
the Cosmos valves reviewed here are quite clear and free 
from the dense deposit which has recently become fashion- 
able. 

Our previous remarks regarding filament and tempera- 
ture and over-burning apply, with equal force, to the 
D.E.11, which, as we have already stated, also has a 
coated filament. The filament is rated at 0.25 ampere, 
1.0 to 1.1 volt; anode rating 30 to 120 volts. 

During test we found the plate current very apt to 
‘‘creep,’? which made our task of obtaining accurate 


figures rather dificult, and those given in the table may 


be regarded as the average of a number of readings. 

When the valve is used as a H.F. amplifier or. de- 
tector, 30 fo 40 volts potential should be used ; the value, 
however, is not very critical. When used as a detector 
with the customary grid condenser and Jeak, the usual 
practice of connecting the grid Icak to the positive lead 
of the filament must be adhered to. This is important it 
the best results are to be obtained. 

For low frequency work, the figures given in the table 
may be taken as suitable combinations for grid and 
plate potentials. The makers give the” grid bias as 
approximately t-15th of the plate voltage, and our figures 
above are scen to be in fairly close agreement. 


COSMOS D.E.11. 


(Metro-Vick Supplies, Ltd., London.) 


Filament volts, 1.0. 
Filament amps., 0.23. 


Plate Current at 


Plate Volts. Zero Grid. 


Grid Bias. 


` 20 0.68 


() 
40 1.7 --1.5 
wn 2.8 —3 
80 4.04 . - £6 
100 5.3 —t 
120 6.68 —7.5 


a’ 
x 


t 


Emission (total), 12.4 milliamperes. 
Filament Efficiency. 54 milliamperes per watt. 


Plate Current | 


Amplification 
Milliamperes.! | Factor. Plate Tmpedaneer. 
0.68 6.4 20,000 
1,18 6.6 19,500 
1.74 6.65 18,200 
2.31 6.6 17,800 
2.88 6.6 17,000 
3.56 6.6 16,800 


l Plate current when grid is biased to the value shown in col. IT. 
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A Review of the Latest Products of the 


THE PETO-SCOTT TWO-COIL 
HOLDER. 


Coil holders have been produced in a 
Vast variety, but it is surprising that so 
few of the available patterns are suitable 
for mounting behind the instrument 
panel. When operating over a limited 
range of wavelengths tkere is no reason 
why the tuning coils should be exposed, 
and receiving instruments not only have a 
much hetter appearance, but can also he 
handled with less danger of damage when 


EFA 


The Peto-Scott two-coil holder. 


the tuning inductances are enclosed in 
the box work of the set. Messrs. Peto, 
Scott have recently introduced a two-coil 
holder of new design and in which the 
aim been to produce an instrument 
Hen an bs attached to the face of the 

and if necessary supported by the 
baseboard, so that the sani coil, are 
completely hidden away in the interior 
of the receiver. Critical adjustment. is 
obtainable through a reduction gear, 
whilst the spindle to which the movable 
cil holder is secured is extended for the 
purpose of rotating 


a small indicato 
which appears on the 
front ef the panel. 


This coil holder is 
a robust and beauti- 
fully finished job, 
and it is with satis- 
faction that we 
notice that all 
spindles are provided 
with brass bushes 
Where they pass 
through the ebanite 
endplates. One hole 
fixing is adopted 
for attaching the coil 
holder to the panel, 
whilst the indicator 
passes through a 
clearance hole. 


4 


action and tuning unit. 
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The Sterling anode re-- 


THE DUWATCON AERIAL TUNING 
CONDENSER. 

It is well known that when an ordinary 
tuning condenser is used in the aerial 
circuit, a break occurs in the wavelength 
range upon switching the condenser from 
series to parallel. The break is caused 
by the effect of the capacity of the aerial 
on the total capacity of the circuit, and 
vuries with the tuning range of the con- 

denser. Thus part of the benefit of 
employing a series- 
arallel switch is 
lost unless a com- 
 pensating condenser 


i 


is introduced into 
the circuit. The 
Dubilier Condenser 


Co., Ltd., have in- 
troduced a specially 
constructed variable 
condenser which is 
designed with con- 


- 


stants such that 
when used with 
ordinary aerials 


there is a small over- 
lap of wavelengths 
when switching 
= from the series to 
the parallel position. Thus the desired 
range of wavelengths may be tuned over 
with a minimum number of coils. This 
condenser, which is illustrated here, has 
two sets of moving and: fixed plates, and 
the moving plates are specially shaped. 
The condener is well made, and may be 
recommended for use in aerial circuits 
when it is proposed to employ a series- 
parallel switch. 

The instrument is well constructed, 
being the product of a company who are 
specialists in condenser manufacture. 
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On the left, the adaptor ; 
centre, 
action and tuning unit, 
showing the connecting 
lugs; right, the complete 
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The Duwatcon aerial tuning condenser. 
AN ANODE REACTION & TUNING UNIT 


The illustrations reproduced here are 
of the Sterling reaction and tuning unit, 
which is in general use in Sterling sets, 
but can now be obtained separately as 
a component. As the illustration shows, 
the unit is clipped into a special adaptor, 
which is permanently attached to the 
panel, and four connecting tags are pro- 
vided. Only the control knob appears 
in the front of the panel, the rest of the 
unit being housed 
behind. Eight units 
are made which wiil 
cover the range 
of 40-5,000 metres 
when used in the 
anode circuit and 
tuned with a .00025 
mfd. condenser of 
the Sterling square- 
law type The 
separate units pro- 
viding this range 
of wavelength can 
be interchanged with 
the utmost ` ease. 
The units can also 
be used in the 
aerial circuit when 
reaction is applied 
to the aerial coil. 

A 23 


the anode re- 


unit. 
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WEARING TELEPHONES WITH 
Everyone knows how uncomfortable 
telephones can become when they are 
= worn for a ong period, and therefore the 
_ little ‘‘ Macondo ’’ pneumatic ear pads. 


Macondo ear pads. 


a sample of which is illustrated here, can 
be recommended as a satisfactory way 
of overcoming this disadvantage. The 
pads are of rubber composition and 


inflated with air, so that they are — 


extremely comfortable and have the addi- 
tional advantage of helping to keep out 
extraneous noises which otherwise might 
interfere with reception, especially when 
listening to weak signals. 

These telephone ear pads are supplied 
hy McLeod È McLeod, of 329, High Hol- 
born, London, W.C.1. 


The movement, reed and diaphragm of 
the ** Celestion” loud-speaker. 
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A PERMANENT DETECTOR. 


A good deal of trouble and uncertain 
operation arises when a detector depend- 
ing for its sensitivity upon critical adjust- 
ment is employed, This is pastioul 
true when the detector is used in a reflex 
set where a slight change in the pressure 


of the contact of the elements of the 


detector is sufficient in many instances 
cither to make the set ‘‘ dead ” or cause 
These troubles are due to 
the load which the detector puts upon the 
circuit varying with its adjustment, and 
it becomes a difficult matter to design a 
circuit which will result in maximum 
effectiveness when such a variable ele- 
ment is present in the circuit. One of 
the advantages of a fixed or semi-fixed 
type of detector is, therefore, that it is 
stable, and it may be put in a suitable 
designed circuit and left for a period 


without attention, retaining its yao 


characteristics unimpaired. A detector o 
this type is marketed by Messrs. Radio 
Instruments, Ltd., and is known as the 
P.M. Detector. This device has a fairly 


Two types of P.M. detector, the new crystal detector supplied by 
Messrs. Radio Instruments, Ltd. 


high resistance, is stable, and appears to 
be a satisfactory detector in every way. 
No doubt it will come into general use, 
because it is trouble-proof, and not likely 


to get out of adjustment. 
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A section of the 


ment is pleasing. 
tinctly good, although the tone may be 
slightly on the loud side. 


Manufacturing 
Hampton Wick. 
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A USEFUL JACK. i 
< One can always find uses for such a 
convenient little article as the ‘‘ Craw- 
ford’’ jack illustrated here. It is so 
designed that when the plug is inserted 


base of the 


i 
it breaks the circuit which otherwise. is 


through between the two outside ter- 
minals. Besides being useful where it is 
desired to insert one or more pairs of 

phones in series, it 


is also appi ble as 
a swite con- 
necting the aerial to 
earth. This piece 
of apparatus is sup- 
plied by Motor 
Accessories, Ltd., 


Oakley House, 14, 
16, 18, Bloomsbury 
Street, W.C. 
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=| CABINETS FOR 

| WIRELESS SETS. 
—— We have had the 
opportunity of see- 
ing some very 
attractive cabinets 
made by Heury Joseph & Co., Ltd. The 
prices are very reasonable. In addition to 


cabinets for sets, accumulator crates and 
boxes of various types for instruments 
can be obtained from the same makers. 
' The amateur usually experiences much 


greater difficulty in constructing a suit- 
able cabinet than building the instrument 
which it is to contain, and it is advisable, 
therefore, to 
cabinet, finished with a high-grade polish. 


purchase a ready-made 
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A REALLY GOOD LOUD-SPEAKER. 
In spite of the faot that loud-speakers 


are now very numerous, -our experience 
with the 
has convinced us that it ranks high 
amongst the modern instruments of its 
kind. A good deal of attention has been 
paid to the design. As the sketch shows, 
this loud-speaker is of the hornless type 
and consists of a large diaphragm con- 
nected to a specially shaped ree 
centre, whilst the edge of the diaphragray 
is entirely free. 


‘*Celestion’’ illustrated here 


at the 


The general appearance of the instru- 
The quality is dis- 


The manufacturers are the Electrical 
and Plating Co., of 
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Long Distance Reception. 
A report has just come to hand of 
reception on crystal of 5XX at Vevey 
Latour, Switzeriand. This is believed 
to Le the first authentic crystal report 
from that country. 
oooc°o 


Caelmsford to America and Back. 


Some curious results were experienced 
in connection with the recent experiment 
of _re-broadcasting Chelmsford from 
KDKA, the Pittsburg Station. A corre- 
spoudent stated that he received the 
Savoy Bands and the Quartet, which he 
described as exceptionally good. 

As a fact, the transmission from 5XX 
was eminently satisfactory; but the re- 
ception was not good enough, and ‘some 
enthusiasts appeared to have become con- 


fused and picked up ZLO on 365 metres, 


and thought that they had got one of the 
American stations, which broadcast on 
wavelengths in the neighbourhood of that 
of ZLO. 


Radio Drama. 

Urgent need exists for plays specially 
written for radio transmission, and the 
B.B.C. will welcome with open arms 
writers who can “deliver the goods.” 

With fifty thousand hours a year of 
broadcasting, there is a practically inex- 
baustible field for this.class of work ; 
but radio drama is in a sphere by itself, 
and it by no means follows that the 


Oo000 


Successful stage or film writer will be 


successful with radio plays. 

Broadcasting stands where the cinema 
stood fifteen years ago, and the B.B.C. 
must be constantly on the alert to find 
writers who can write and people who 
can act in a manner suitable for radio 
transmission, or it will perish. 

0000 


Five Shilling Licence Fee ? 
Considerable stir has been caused by 
the rumour that the licence fee may be 
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NEWS FROM THE 
STATIONS. 


seduced to five shillings. Ati that the 


Postmaste.-General implied in the state- 


ment from which that rumour emanated 
was that if every listener discharged his 
liability then there was a possibility that 
the fee might be reduced even io five 

shillings. a i 
Unfortunately, listeners cannot build up 
any hope of an early reduction. The 
B.B.C. licence will continue until the end 
of 1926, and it is improbable that any 
modification will be introduced in the 
meantime. ' 
ooo0oo 


A Record Week of Star Items. 

This is about the biggest week in broad- 
casting that the world has yet knowu. 

Yesterday, March 10th, we had Tetraz- 
zini, who with the possible exception of 
Clara Butt and Melba, is probably the 
biggest singing attraction with which the 
British listener has yet been provided. 

To-morrow, March 12th, there will be 
the American composer, Edgar Stillman- 
Kelley, superintending the broadcasting 
of his Masical Miracle Play from the 
Royal Opera House, Covent Garden. 

It has been asked why a Birmingham 
orchestra was chosen for this important 
occasion in preference to a London Sym- 
phony orchestra. The reply is that Mr. 
Joseph Lewis, the Assistant Conductor 
of the City of Birmingham Orchestra and 
Musical Director of the Birmingham 
Broadcasting Station, did not choose his 
orchestra because he thought Birmingham 
performers would make a better show, 
but in order to have adequate opportunity 
for rehearsal. He thinks now that he has 
assembled the best orchestra in the world 
for his purpose. 

Already this year Mr. Lewis has done 
the Messiah, Elijah, and- The Creation 
for the B.B.C. 

There are one thousand choristers for 
‘The Pilgrim’s Progress” drawn from 
the City of Birmingham Choir, the Wol- 
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verhampton Musical Societv, and the 
Walsall Philharmonic. 
ooco 
Paderewski Before the Microphone. 
Another big night will be next 


Sunday, March 15th, when M. Paderewski, 
the distinguished pianist, will play 
from 9 o'clock until 10.30. Prolonged 
negotiations took place before M. 
Paderewski’s consent was obtained. His 
programme will include a Nocturne of 
his own composition. 

It is possible that attempts will be 
made to re-broadcast both Tetrazzini and 
Paderewski to America, and these great 
performers will in that case have `audi- 
ences numbering more than thirty 
millione—sufficient surely to gratify the 
desires of any prima donna or viituoso. 

0000 . 


The Better Programme Plea. 

In connection with the appeal for better 
programmes, it has been suggested that 
every Station of the B.B.C. should have 
its annual musical festival. Birmingham 
is one station at any rate which appears 


to look forward to this development, and 


is aiming to establish a festival of inter- 
national, standard. 

There is the danger that important 
towns without broadcasting stations may 
not be altogether pleased at the idea of 
places with broadcasting facilities being 
able to steal a march on them. 

i oooo 


Post Office and the New Bill. 

In the debate on the Bill controversy 
will rage round the right of search and 
the penalties which it is proposed to in- 
fliet on listeners who listen without a 
licence. It may be taken for granted 
that these penalties are merely a repeti- 
tion of those in the Act of 1904, and they 
indicate that the Post Office fails to recog- 


nise the advance which has taken place 


in the science of wireless. 
È I 


carey 


158 


Under present arrangements the sec- 
tional engineers of the Post Office are 
deputed to instruct telephone maintenance 
men to enquire into cases of alleged 
failure by listeners to take out licences, 
i.e., to find out whether a listening set 
is installed and a licence held. There is 
a feeling on the part of some of these 
maintenance men that this is a job outside 
their normal sphere, and that they will 
get nothing out of the discovery of 
delinquents. 

o000 


New Continental Stations. 


Very occasionally, criticism of broad- 
cast programmes is of a constructive 
character. It is suggested, for instance, 
that the nightly transmission should in- 
clude a minimum of ten minutes devoted 
to some Continental station. 

Something on these lines may be done 
in course of time. : 

Hanover, for instance, will be giving a 
daily concert in future at 4 p.m. G.M.T. 
This station and that at Bremén were 
originally relav stations from Hamburg, 
but they have now been transformed into 
main stations. 

Other new stations on the Continent 
include the following :— 

A station of 1 kw. being erected at 
Bilbao. — 

In Madrid, 


the new station of the 


Asosacion Radio Espanola, which began 
its tests towards the end of last month. 
A new Madrid station of the Compania 
Tberica de Telecomunicacion commencing 
operations shortly. 
A third new Madrid station of 8 kw. 
which is nearing completion, 


less 
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FUTURE FEATURES. 


Wednesday, March lith. 
Cardiff, 7.30 p.m. 
Belfast, 7.30 p.m. ... ae ve 
Hull, 7.30 p.m. ... wes sai 
Thursday, March 12th. 
All Stations, 8 p.m. ... bss 


Friday, March 13th. 
Aberdeen, 8 p.m. ... aa oe 
Glasgow, 7.55 p.m. See “Sie 
Saturday, March 14th. 
London, 8.30 p.m. ... aa a. 
Bournemouth and 5XX, 8 p.m. ... 


Aberdeen, 7.30 p.m. 


Sunday, March 15th. 
London, 3 p.m. 
London, 9 p.m. .. 
Bournemouth, 3 p.m. 

: Aberdeen, 9 p.m. ... 

: Monday, March 16th. 

: Birmingham, 7.30 p.m. ... 
Bournemouth, 7.30 p.m. ... 
Aberdeen, 7.30 p.m. 

: Glasgow, 7.50 p.m. 

i = =SXX, 7.30 p.m. 

— <> 


Tuesday, March 17th. 
London, 7.20 p.m. ... 
Belfast, 10.20 p.m. 


Wednesday, March 18th. 
Birmingham, 7.30 p.m. ... 
Bournemouth, 8 p.m. 
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An enthusiast who listens-in while making minor adjustments to his Brough Superior. 


He will, no doubt, listen to the programme sent out 


y his own spark transmitter when 


he needs to test the ignition. 
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“ Tannhäuser ” (Wagner). 
Symphony Concert. 
“The Dream of Gerontius” (Elgar). 


The Musical Miracle Play, ‘“ The Pilgrim’s : 
Progress.” Relayed from the Royal ; 
Opera House, Covent Garden. i 


“ An Hour witb Elgar.” 
“Scots Night.” 


“A New Feature by Old Friends.” 

“ Pictures ” : Well-known paintings brought 
to Life. 

The Catterall Quartet. 


Orchestral Programme. 

De Groot and the Piccadilly Orchestra. 
Band of the 1st, Middlesex Regiment. 
“ Parsifal” Choral Selection. 


Music and Drama. 

Twenty-first Symphony Concert. 

“ Saint Patrick's Eve.” 

Chamber Music Programme. 

The Catterall Quartet. Robert Ratford. 
Ballad Concert. ' 


“St. Patrick’s Day.” i 
‘“ New Prince's Frivolities Cabaret, relayed 
from the Ulster Hall. 


Mystery Programme. 
Winter Gardens Night. 
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A station of the Sociedad General de 
Publicidad General y de Industrias Perlas 
which is being started at Barcelona. 

The Sociedad Espanola de Radiofusion 
completing a new 3 kw. station at 
Seville, and further stations are being 
erected at San Sebastian, Cadiz, Oviedo 
and Saragossa. 

= ooo0oo 


Attempt to hold up Payment to the B.B.C. 

An interesting case is likely to arise 
out: of the action of Mr. R. M. Ford, 
who, appearing before Mr. Justice Ast- 
bury, recently moved ex-parte for an 
injunction to restrain the Postmaster- 
General from handing over £350,000 to 
the British Broadcasting Company, Ltd. 
Mr. Ford expressed the view that the 
Postmaster-General had no right to 
collect the. licence dues from persons 
having receiving apparatus, and ought, 
therefore, to be restrained from parting 
with this money to the B.B.C. until the 
trial of the action. The case stands over 
for hearing in a few days’ time. 

0000 


Japhet in Search of a Father. 

A correspondent suggests that the 
B.B.C. should make a feature of broad- 
casting requests for information concern- | 
‘ing. lost relatives. and friends. When 
transmission between this country and 
America reaches greater perfection, it is 
highly conceivable that a request from 
the “rich uncle” in America might bring 
forth more responses’ than he would 
welcome. 


‘ 
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Manchester Radio Scientific Society. 
Clear handling of a technical. subject 
marked Mr. L. F. Fogarty’s lecture on 
“ Resistance, Capacity and Inductance” 
on February 4th. — i 
On February 12th an evening was 
spent in efforts to cut out the local broad- 


ecasting station by means of wave traps. 


It is feared that the results, whilst illu- 
minating, were not productive of any 
really efective device! 

Hon. secretary, Mr. J.. Morris, jun., 
John Morris & Son, Ltd., Cross Lane, 


Salford. 
Ilford and District Radio Society. 


“Selective Circuits,” a subject of excep- 
tional interest at the present time, was 
the title of an able lecture given before 
the Society by Mr. A. E. Gregory on 
February 17th. After explaining the neces- 
sary properties of a selective receiver, Mr. 
Gregory detailed many circuits designed 
for this purpose. These included double 
cireuit taning, various types of wave trap, 
and the Hinton rejector circuit. 

Hon. secretary, Mr. F. W. Gedge, 157, 
High Road, Ilford. 


_Wrreless Interest in Rochdale. | 


An able lecture on wireless and its ap- 
plications was given by Mr. W. Bannis- 
ter, chairman of the Rochdale Wireless 
Society, at an open meeting of the Roch- 
dale Association of Engineers on February 
20th. The lecturer's remarks covered a 
wide range- from the early days of wire- 
less to the possibilities of television in the 
future. He dealt in particular with the 
evolution of broadcasting, and, in refer- 
ring to the increasing number of relay 
stations, observed that while this practice 
was beneficial to the crystal user, it made 
the problem of selective reception a very 
difficult one. | 

Mr. Bannister concluded with an in- 
teresting demonstration of a receiver of 
his own design. 


tmland Revenue Radio Society. 


The above is the name of a new society 
which has been formed for the benefit of 
permanent, temporary, and retired mem- 
bers of the Inland Revenue Department. 
Meetings are held at 2, South Place, Lon- 
don, E.C.2, on the first and third Fridays 
in each month during the winter, and. on 


' the first Friday in each month during 


official Sammer Time., 


On Friday, February 20th, the meeting ` 


was divided into two sections, viz., ele- 
mentary and advanced. Mr. M. A. Beetle- 
stone, M.I.E.E., provided the elementary 


class with an instructive lecture on “ In- 


club news of general interest. 


ea m 


Secretaries of Local Clubs are invited to send in for publication. # 
All photographs published will 


be paid for. 


duction,” while the advanced class pro- 
fited from a lecture by Mr. A. H. Shef- 
field (5A1) on “2L0’s Control Room.” 
Morse practice is a feature of the Society’s 
meetings. 

Hon. Secretary: Mr. J. O. Claxton, 
570, Salisbury House, E.C.2. 


Belfast Association of Engineers. 


“Selectivity in Wireless Receivers” 
was the subject of a lecture delivered be- 
-fore the Association on February 12th by 
Mr. John Wylie, B.A. The lecturer made 
interesting experiments illustrating a non- 
selective circuit, a selective circuit, ‘a re- 
sonance curve, effect of secondary circuit, 
an eter da circuit, a series filter, and a 
parallel filter. | 


Beckenham and District Radio Society. 


A lantern lecture dealing very compre- 
hensively with the manufacture of con- 
densers was given by courtesy of the 
Dubilier Company on February 19th. | Of 


” particular interest were the 


slides showing the monster _ 
condensers to be installed at a: 
the new high-power station at 
‘Rugby. 

Hon. Secretary: Mr. A. 
West, 3, Manor View, Becken- 
ham. 
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Derby Wireless Club. 


As a result of the Club’s annual general 
meeting held early in the year, changes 
of policy have been decided upon which 
will considerably enhance the attraction of 
future meetings. An interesting pro- 
gramme has been arranged for the remain- 
der of the session, and it is believed that 
the meetings will prove of added value to 
all members. Mr. F. W. Shurlock, B.A., 
B.Sc., has been elected President. 

Hon. Secretary: Mr. E. Harold Tawn, 
26, Curzon Street, Derby. 


Tunbridge Wells Wireless Society. 

The Tunbridge Wells and District Wire- 
less Society are having a well-attended 
and instructive series of meetings. 

On February 20th Mr. H. Featherstone, 
A.M.I.E.E., one of the society’s trans- 
mitters (SIF), delivered an interesting lec- 
ture on “ Accumulator Charging from A.C. 
Mains.” After outlining the various 
methods of converting alternating into 
direct current, and demonstrating and ex- 

+ : 


Mr. Walter Sherratt, of the 
Isle of Wight, in his wireless 
den, where his trophies, in the 
form of acknowledgment cards, 
are pinned. Mr. Sherratt is one 
of those who have been conduct- 
ing successful two-way com- 


munication with Mosul. 
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plaining a Tungar Rectifier, the lecturer 
dwelt at some length on Chemical Recti- 
fiers, and gave some details for the con- 


struction of a transformer for use with. 


these rectifiers, 

February 25th was devoted to a visit to 
Marconi House, and the studies of the 
Broadcasting Company at 2, Savoy Hill, 
London, arranged by the kind permission 
of Messrs. The Marconi Co., Ltd., and 
the B.B.C. : l i 

A forthcoming attraction will be a lec- 
ture by Mr. Haywood, of the Dubilier 
Condenser Co., with.lantern illustrations, 
on March 6th, 

_ Headquarters: No. 9, Vale Road, Tun- 
bridge Wells. 
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TRANSMITTING NOTES. 


British Transmissions on 20 Metres. 

Mr, Gerald Marcuse, secretary to the 
Transmitter Section of the Radio Society 
of Great Britain, advises us that he hopes 
to have some news for members of this 
section regarding working on 20 metres 
in a few days. The number of American 
and Canadian amateurs on this wave 
length is incfeasing daily, and, although 
Mr. Marcuse states that he knows there is 
anxiety on the part of British amateurs 
to get down to this wavelength, he 
specially desires that they shall postpone 
doing so until he has some information to 
pass to them. 


Another Remarkable Amateur Achieve- 
ment. 

Intelligible telephony was transmitted 
at 0705 G.M.'T. on Sunday, March lst, by 
G20D to Z4AG, the New Zealand ama. 
teur whose station is located at Dunedin. 
This is the second time that this station 
has reported reception of telephony from 
Mr. Simmonds’ station G20D, the pre- 
vious occasion being the morning of 
February 16th. After the transmission 
on March Ist, Z4AG was able to repeat 
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FORTHCOMING EVENTS 
WEDNESDAY, MARCH ith. 


Munchester Radio Scientific Society.— 
Licture: “ Electricity in Connection 
with Railway Signalling.” By Mr. J. 
Moore, 


On March 18th, Mr. H. S. MeGowan has 
kindly undertaken to deliver the 
weekly lecture. 

Streatham Radia Society, Streatham Hill 
College, 35, Streatham High Road, 
SW —Lecturc: 2L0. 


THURSDAY, MARCH 12th. 
Luton Wireless Society.—_At 8 p.m. At 
Hitchin Road Boys’ School. Ez- 


perimental Evening. 

Radio Society of Highgate.—A 8 pm. At 
the Highgate 
Highgate, N.6. Lecture: “ Wavemeters 
and the 4-electrode Valve.’ Members 
may bring wavemeters, coils, etc., for 
caltbration by Mr. H. Andrews ana 
Mr. G. A. V. Sowter. 

Derby Wireless Club.—Harmonic Calibra. 
tion of Receiving Sete by Mr. E. F. 
Ciark, B.Sc, AM.LE.E. 

Also Radio Frequency Condensers ana 
other attractions. By Mr. Blackmore. 


FRIDAY, MARCH 13th. 


Shefficld and District Wireless RT Any 
7.30 p.m., Department of Applied Science 


St. George's Square. Elementary Lec- 
ture: “The Valve." By Dr. Walls. 
MARCH 14th TO 18th. | 
Erhibition organised by the Schools 


„Radio Society at the L.C.C. Beaufoy 
Tecknical Institute, London, S.E. Open 
from 10 a.m. to 9 pm. Admission by 
purchase of programme, price 6d. 


MONDAY, MARCH 16th. 
Dorking and Thstrict Radio Society.—At 
the headquarters, 65, South Street, 
Dorking. Members’ Evening with 
Apparatus. 


TUESDAY, MARCH 17th. 
Lircrpool Co-Operative Radio Association. 
—At 137, Oakfield Road, Liverpool. 
Demonstration on a -vales Supersonic 
Heterodyne Set. By Mr. F. J. Morgan. 


WEDNESDAY, MARCH i8th. 
Goldera Green and Hendon Radio Society. 
—dt 8 p.m. At the Club House, Willi- 
field Way, Golders Green. “ High Fre- 
quency Currents and Electrical Ware 
Production.” Demonstration Lecture. 
By Mr Maurice Child. 


DOOSOPODOCOOOOOOOOOOOOOED 
back in Morse remarks which had been 


made by Mr. Simmonds in his speech 
transmission, 


The Company assembled on the occasion of the annual dinner of the Radio Society of Great 


on the 4th March, 1925. 


1919 Club, South Grove, © 


| 
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PROGRAMME OF THE FIRST INTER- 
` NATIONAL AMATEUR CONFERENCE. 
‘To BE HeLD in Parts FROM APRIL 14TH 
To 19TH, 1925. 
Congress of the International Union of 
Amateurs of the T.S.F. 
Judicial Congress of the International 
Committee of the T.S.F. 


Tuesday, April 14th. 


ð p.m.—Formal opening meeting. Recep- 


tion of Congress members. 
5 p.m.—Discussion of the order of the 
day. Nomination ,of sub-committee. 


Wednesday, April 15th. 
Morning.—Excursion and Scientific Visit. 
2.30 p.m.—Working Meeting. 

4 p.m.—Judicial System of the Waves. 
Rights of the Transmitter and Re- 
ceiver State Control. 

Thursday, April 16th. 
Morning.—Excursion and Scientific Visit. 
óð p.m.—International Regulations of 


Wavelengths, especially Amateur 
Transmissions and ` Radiotelephonic 
Art. 


Friday, April 17th. 
Morning.—Excursion and Scientific Visit. 
2.50 p.m.—Working Meeting. 

4 p.m.—Artistic and Literary Property 
and Radiotelephonic Transmissions. 
Authors’ Rights. 

Saturday, April 18th. 

10 a.m.—Meeting for Lecture on Sound. 

2.30 p.m.—Working Meeting. 

4 p.m.—Priority Rights for Exploitation 
of Press, Financial, and Public In- 
formation and Wireless. 

5.50 p.m.—Last Sitting, Various Ques- 
tions. | 

Sunday, April 19th. 

2 p.m.—Radio Rally, 

-Every morning meetings of 

be held at 10 o'clock. The sittings and reunions 

will take place at the “Faculté des Sciences," 
where several halls can be pnt at the disposal 
of the Congress members having to sit on different 


committees. The definite programme will be nixed 
ae opening mecting on Tuesday, April revh, 
19 


Britain, held at the Waldorf Hotel, London, 


tnhb committees wit. 
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A NEW STATION FOR VIENNA 

Up till now Austria has had to be con- 
tent with only a one-kilowatt broadcast 
station in Vienna, although even this is 
still the largest in- that country, but of 
late enthusiasm of listeners has grown to 
such an extent that the Austrian Broad- 
casting Company, which has the mono- 
poly for’ broadcasting, has responded to 
the demand and announces that plans are 
being made for the erection of a station of 
considerably higher power. The studio 
of the old station is located on the top 
floor of the old Austro-Hungarian War 
Office, but unfortunately the accommoda- 
tion is not sufficient for a large 
orchestra to be arranged at the 
proper distance from the micro- 
phone, and so listeners have had 
to be content with less elaborate 


programmes. 
0000 


WIRELESS AT VIENNA 
FAIR. 


The International Trade Fair 
which has just opened in 
Vienna devotes considerable 
attention to the exhibition of 
wireless apparatus, and it will 
be by far the biggest opportu- 
nity which thé Austrian public 
has yet had to inspect a variety 
of broadcast recervers. It is 
stated that the increase in popu- 
larity of broadcasting in Vienna 
has had the effect of emptying 
the restaurants and cafés in the 
evening. 

o000o 
LETTER CABLES TO WEST | 
INDIES. 


The Postmaster-General an- 
nounces that a service of week- x 


Imperial Cables: Antigua, Bar- 
bados, Dominica, Grenada, St. Kitts, St. 
Lucia, St. Vincent, Trinidad, and 
Georgestown. 

The rate charged will be lls. 8d. for 
messages of 20 words or less (includ- 
ing the indication TWT charged for as 
one word) plus 7d. for each additional 
word. 

A corresponding service at the same 
rate is now available viu Imperial, to 
Bermuda, Turks Islands, and Jamaica. 


Wireless 
World 


Runa 
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Messages may be handed in at any post 
office in Great Britain or Northern 
Treland. 
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WIRELESS TELEGRAPHY ON 
: DREDGERS. 
The Basrah Port Authorities have 
arranged for Marconi wireless telephone 
fnatallations of the YB type to be fitted 
on their dredgers Liger and Tiger, and 
also for a shore station with similar equip- 
ment. A wireless be!) will be included in 
the installation, thus obviating the neces- 
sity for maintaining a continuous watch. 
The transmitter has a power of 100 watts. 


and the range for telephony, depending 
on local conditions, varies from 35 to 
80 miles. The telegraphy radius is from 
100 to 200 miles. 


e000 
FURTHER BROADCASTING STATIONS 
FOR GERMANY. 


It is announced that the German Postal 
Department intends to set up new broad- 
casting stations at Kiel, Dortmund, and 


NN 


. magazines. 
end letter telegrams with the : eat 
following places in the British Malor W. C; Barrett, Canadian 1DD, sends us the cartoon repro; 2000 
; Oe . duced above, which represen o amateurs. 
West Indies and British Guiana all natiogs for the Paris conference in April, whea amateurs affairs R.A.F. WIRERESS : AR "i 
has been instituted, via the will be discussed by the 1.A.R.U. (International Amateur Radio An interesting wireless 
Union). award is announced by the Air 
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Events of the Week in Brief Review. 


Stettin. and that the cost is estimated at 
£50,000. i 

Germany has been very active in erect- 
ing broadcasting stations, and is only 
second to Great Britain amongst the 
European countries. 

The Dresden relay station js about to 
commence trial transmissions on a wave- 


length of 292 metres. 
0000 


HARD TIMES FOR CZECHO-SLOVAKIAN 


AMATEURS. © 

A wireless amateur in Czecho-Slovakia 
was recently sent to prison for six weeks 
for the two offences of building a receiver 
and occasionally selling wireless 
components. 

This and other indications of 
the severity of the wireless re- 
gulations in  Czecho-Slovakia 
have reached us vra the Ameri- 
can Radio Relay League. In 
order to obtain a receiving 
licence -the Czecho-Slovakian 
enthusiast has to submit a dia- 
gram of the set with a list of 
the components employed, and 
to state whether the instrument 
is home-made, Moreover, he 
must be a permanent resident in 
the country, and a subject of 
the Czecho-Slovak Republic. 

In spite of these regulations 
Mem wireless enthusiasm is rapidly 
growing. One obstacle, how- 
ever, lies in the cost of wireless 
apparatus, which although ap- 
proximating to English and 
American prices, is beyond the 
pockets of many of the people. 
There is a great demand, how- 
ever, for wireless text-books and 


Ministry, which states that the “‘Hyde- 
Thomson ” memorial prize, amounting to 
about £32, has been won by Flight Cadet 
C. W. Cooper, : 
This prize was founded in 1919 by 
Mr. R. D. Hyde-Thomson for the pro- 
motion of proficiency in wireless tele- 
graphy, in memory of his son, the late 
Lt.-Colonel Douglas Hyde-Thomson, 
R.A.F., who was killed whilst flying on 


-duty. 
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SHIP TO SHORE TELEPHONES. 


A wireless telephone service between 
‘ships and the shore, which may be linked 
up with the G.P.O. land lines, is now 
, undergoing .experiment at Southampton. 
All that is required to make the service 
commercially practicable is a suitable 
to avoid interference with 
broadcasting and Morse stations. 

The experiments are being conducted 
by the Marconi Company in conjunction 
with the General Post Office and the 
Southern Railway Co., whose cross- 
channel steamer Princess Ena is being 
used for the purpose. j 

Under suitable conditions perfectly 
good simplex telephone communication 
has been obtained between Southampton 
and this vessel up to a distance of 
about 200 miles; and reliable duplex 
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communication càn be assured up to 100 
miles, except at moments of exceptionally 
strong jamming. The greatest difficulty 
at present experienced is the elimination 
of spark interference. 


oo0oo0o0 


AMERICA’S GIANT RADIO “LAB.” 


American developments in radio trans- 
mission are likely to follow thick and 
fast if hopes are realised in connection 
with a “giant radio transmitter labora- 
tory,’* which the General Electric Com- 
pany is erecting in a fifty-three-acre field 
six miles to the south of Schenectady, 
New York. The endeavours of the engi- 
neers will be in the direction of improv- 
ing quality in transmission, and in 
eliminating the twin bugbears, atmo- 
spherics and fading. 

Three steel towers, 300 ft. high, are 
to be erected in triangle formation, and 
from these towers may be suspended any 
type of aerial for operation between 600 
and 3,000 metres. Numerous wooden 
masts will also be employed for experi- 
ments on wavelengths between 15 and 200 
metres. 

The power plant will include a number 
of high-power rectifiers, capable. of deal- 
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EE1 located 
in the heart of 
Boston, whilst 
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Westinghouse 


East Spring- 
field, Mass. 


ing with. a voltage of 30,000. In addi- 
tion, D.C. and A.C. machines will be 
installed for filament lighting, biasing, 
and for low-power ainpliier operation. 
A receiving laboratory also forms part 
of the scheme, and will be used for ex- 
periments in the improvement of receiver 
components and in the testing of valves. 
The work of this ambitious laboratory 
will be watched with interest by all ama- 
teurs and professionals of all countries. 


0000 
BELFAST CORPORATION AND AERIALS: 


Certain Belfast amateurs have received 
a rude shock by reason of a notice issued 
by the City Council notifying them that 
all aerials erected across streets or 
thoroughfares must be removed at once. 
The notice further states that written per- 
mission must be obtained from the Įm- 
provement Committee for the retention of 
aerials erected, or for the erection of 
aerials, across back passages. Such per- 
mission will only be given on an under- 
taking signed by the applicant that the 
aerials will be erected to the satisfaction 
of the city surveyor and will be removed 
when required by him. All applications 
must be accompanied by the licence issued 
by the Postmaster. 


station WB2 at: 
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ARGENTINE TRANSMITTERS. 

For the following list of the higher 
power experimental stations in the 
Argentine we are indebted to Mr. George 
C. Stretton, of Southampton, whose 
informant is Senor Brown, of Cuenca, 
Buenos Aires. : 

CALL WITH NAME AND ADDRESS. 

A8—Ignacio Gómez, Av. Alvear 2740 

Capital. ; ; ; 
Capital Federal. , 

AAl—Horacio Seeber Martinez, Sante 
Fe 2116. AB1—S. M. Correa, Larera 
894. AB2—Hector Bates, Argerich 3343. 
AB4—Enrique Marti Mas, Sima 667. 
AC8—Rolando E. Cesares, Córdoba 612. 


AD1—Hugo Novaro, Mansilla 2663. 
AE5—Segundo P. I. Acuña, Navarro 
4159. AKF1—Ismael V. Andrade, Monte- 
video 1560. | a 


Provincia de Buenos Aires. 
CB8—Carlos Braggio, Belgrano 120 
Bernal. DB2—Pedro Amado’ Cattaneo, 
Lavalle 11, Bahia Blanca. EA6—José M. 
Bosch, Carlos Cesares. 
Provincia de Santa Fé. 


FA2—Eduardo Carlos Smith, San 
Martin 175, Arroyito (Rosario). FA8— 
Frederico G. Weihmiller. . 

. Provincia de Mendoza, 

MA1—R. Raven Hart, Colón 741, 
Mendoza. MA4—E. H. Vignoles, 
Mendoza. ‘ t's 


. Gobernación de Rio Negro. 
VAl—Franklin B. Yolde, Viedma. 
The majority of these amateurs speak 

English fluently. In addition to CB8, 

AE5, and FA2, also work frequently 

with Australia and New Zealand. A8 

was received for the first time in England 
by Mr. J. Ridley, of South Norwood, on 

Sunday, January 25th. 

$ oo0oo0o0 
THE WIRELESS BOOM IN AMERICA. 
The annual statement of the Radio Cor- 
poration of America gives some interest- 
ing figures which serve to indicate the 
enormous increase in the popularity of 
wireless during the past year or two. The 

gross income of the Corporation for 1924 

was 54,848,131 dollars, a gain of 

28,453,341 dollars, or 108 per cent. over 

that of 1922. It is further stated that 

the-cost of developing and operating the 
broadcasting stations has been more than 
doubled during last year. 
ooo0oo0o 
ATMOSPHERICS. 

Wireless is bringing the Eskimos in 
touch with the peoples of Europe. They 
seem to be enthusiastic, nevertheless. 


Mr. G. K. Chesterton suggests making 
listeners jump. Certain broadcast pro- 


grammes have already caused us to skip. 


Sometimes a dozen items. 


The extension of the broadcasting hours 
gives still less time in which to draw the 
dole. A protest is expected. 


The statement that a Wigan listener 
had discovered a new type of melodious 
atmospheric on February 27th is dis- 
counted by the fact that Dundee broad- 
cast a Gaelic concert on that evening. 

Wireless, we are told, saved the Eiffel 
Tower from destruction. Then, what if 
it does wreck homes? 
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HE front panel is of cbonite, measuring 3oin. x 
8in x+sin., and mounted on it are the two tuning 
condensers, the vario-coupler, -four filament 

resistances, the potentiometer, the adjustable high resist- 
ance, four terminals (two for the frame aerial or tuner and 
two for the telephones), and a Clix socket and plug. 
These are arranged as indicated by the photographs and 


the drawing of the front panel of Fig. 3 (page 112, 


Wereless World, March 4th). 


Choosing the Components. 


In a set of this type it is essential to employ good 
tuning condensers, and the writer recommends the Burn- 
dept condenser as being one of the best that can be 
used, The essential point to remember is that the selec- 
tivity of the tuner or frame aerial circuit depends on the 
effective resistance of the coil and condenser. ‘These 
should be as low as possible, because reaction is not 
employed to compensate for losses, and the selectivity 
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A supplement giving complete details for the wiring of this 
receiver was supplied with our issue of last weck. 
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depends entirely on the design of the tuning arrange- 
ments. Selectivity is, of course, improved, as explained 
in Part 1, by providing the grid of the first valve with a 
negative bias, and by using a stage of high-frequency 
amplification (untuned) before the first detector. 

A geared dial of American manufacture, giving a ratio 
of &:1, is employed on each variable condenser. 
these geared dials it is relatively an easy matter to 
tune-in a signal; tuning is much more difficult’ when 
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In this instalment we give 
full instructions for construct- 
ing the  seven-valve super- 
heterodyne receiver, and de- 
scribe how to adjust the cir- 
cuits and operate the set. 
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By W. JAMES. 


geared dials are not employed. The effect of using single 
plate fine tuning condensers is not the same, as the ratio 
of the capacity of the single plate to the main condenser 
varies with the adjustment of the latter. When the 


‘main condenser is set at a low value, exact tuning is far 


more difficult than when the main condenser is set at a 

larger value, owing to the change in the ratio of the capa- 

cities. Also, when separate fine tuning condensers are 

employed the set really has four controls instead of two.. 

Geared condensers or dials of British manufacture are 
not, the writer believes, available at the present time. 

Two of the filament rhew- 

stats have a resistance of 

7 ohms, and the other two 

of 15 ohms. Looking at 

the views of the front panel, 

the first filament rheostat 

71 9/8 (on the left) has a value of 

7 ohms, the second 15 ohms ; 

then in the centre is the 

potentiometer, and then the 

third and fourth rhcostats. 

having values of 7 and 15 

‘ohms respectively. 

The Vario-Coupler. 

The only component which 

must be partly remade is 

the vario-coupler. ‘This con- 

sists of a Sterling ‘* board- 

cast ’’ variometer with fresh 

windings; 12 turns of 


Hiya 


Fig. 1.—Details of tne mounting No. 22 D.C.C. are put on 


of the No. 400 coil and the 


0-0002 mfd. tubular condenser. the stator tube, ara 20 turns 
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Superheterodyne Hoosivér, 
of No. 26 D.C.C.'on the rotor. 
stator are eventually connected in the grid circuit of the 


oscillator, and the movable winding of 20 turns in series. 


with the secondary winding of the first H.F. trans- 
former. It is an advantage to be able to vary the 
coupling of the oscillator and grid circuit, as the strength 
of the oscillations generated is not constant over the 
whole range of the tuning condenser, and weak signals 
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- holder for first valve, D.E.V.; 
1 mfd. condensers; R;, Ro, Ra, Ry = 1 


a ap eee, a D 


rig. 2.—Layout of the parts on the base. V, 
phone 250-550 metre transformer; Cı, Co, C3, Ci, C5, Cg = 


are more easily received when the strength of the oscilla- 


tions is suitably adjusted. 

It is an easy matter to construct the whole vario- 
coupler. Obtain a tube of ebonite or cardboard about 
2kin. diameter and 3in. long, and fit a ball or short 
length of tube on spindles as in some types of variometer. 
Then put on the windings and terminate them at four 
screws or connecting tags. 

On the base of the set, which is of wood measuring 
2gin. x 1o}in. x Jin., are mounted the valve-holders, grid 
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The 12 turns on the ' 
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batteries, bye-pass condensers, and the intervalve 
couplings. Looking at the illustrations, we see on the 
left-hand side of the set the two V24 type valve-holders ; 
the holder for the oscillator, O ; and then the holders for 
the three H.F. stages and second detector. The coupling 
condensers and grid leaks are easily recognised ; the two 
plug-in coils fitted close together in holders are the grid 
and anode coils of the oscillator, and the three boxes 
contain the tuned anode coils of the H.F. amplifier. A 


27 


V.-= holder for first detector, D.E.Q.; O = holder for 
megohm Marconiphone grid 
mfd., fixed condenser; G, E — piugs for oscillator c 
coil mounted horizontally can be seen between the first 
detector and first H.F. valve; this is the coil of the 
‘sharply tuned ” circuit or filter, which is connected in 
the anode of the first detector. A tubular condenser of 
the wire-wound type is mounted above it, and is adjusted 
to tune the circuit to exactly the right wavelength. 

The list of components, below, gives the values of the 
parts which -may be purchased. One can also purchase 
the anode coils if desired, or they can easily be wound 
at home. These coils are fitted inside metal boxes, which 
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Superheterodyne Receiver. 

act as shields or screens, and besides preventing coupling 
between the anode coils, also prevent-the amplifier picking 
up and magnifying long-wave morse signals. When the 


shields are not used, troublesome interference is experi- ' 


enced, and it is difficult to stop the amplifier oscillating. 
The screening boxes may be of brass or tinned iron, 
and do not have a very great effect on the constants of 


2 


oscillator yalve ; RE ia V. — holders for H.F. valves; 
leaks and hoide = 6-004 mfd. fixed condenser; 
L = Lg = L; = tened kepek coils in boxes. 


i a 


the anode coils, as they are much larger than the coils, 


which are packed tight with cotton wool. As a matter 


of fact, the writer used tobacco boxes (Player’s four-ounce 
tins), which were so satisfactory that it was not thought 
worth while to make special boxes. 
diameter and 2}in. deep, and will accommodate No. 400 


These tins are 4in.` 


Burndept coils. Actually, slab coils of 1,000 turns, 
having an inductance of approximately 67,000 micro- 
henries are employed, ‘These are all tuned to the same 
wavelength (about 7,000 metres) by 0.0002 wire-wound 
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holder for second detector; B, - Bə 
= 0-005 mfd. fixed condenser ; C, - -001 mfd. 
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tubular condensers {supplied by Marconiphone Co.), 
the advantage of this type of condenser being that the 
capacity is easily varied by altering the number of turns 
of wire in the condenser. | | 

The reader can construct suitable coils of No. 36 
D.S.C. by winding the wire on a former having a groove 
about Zin. wide, rin. deep, and having an inside dia- 
meter of 2in If the reader prefers to use manufactured 
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coils, No. 750 Burndept or Igranic will be found suit- 
able. The exact wavelength of the H.F. amplifier does 
not matter, provided it is in the neighbourhood of 7,000 
metres, and each anode circuit is tuned alike. If the 
wavelength is too low, difficulty will be experienced in 
preventing oscillations when D.E.5B valves are used ; on 
the other hand, the wavelength may be increased if neces- 
sary to secure stability, but the disadvantages of too 
long a wavelength, as explained in earlier issues of Thc 
Wereless World, should be borne in mind. Chief among 
A 2g 
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Superheterodyne Receiver. 
these is the question of interference; from the point of 
view of good selectivity and when the set is mainly for 
telephony, it is better to employ as short a wavelength as 
is consistent with stability. 

The size of the screening boxes to be used depends, 
of course, on the:type of coil the reader prefers. It is 


only necessary to make the boxes sufficiently large to 
take the coils and tuning condensers comfortably. All 
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World. It is an easy matter to wire the set, as most of 
the wires are short and direct: Those wires which con- 
nect the coils of the osciltator, the tuning condenser and 
the yario-coupler should be carefully put in, as if these 
coils are wrongly connected the osciflator will mot gener- 


ate. Certain wires are run in insulating sleeving ; there 


is the wire which runs from the + E.T. terminal to the 
filament resistance, and the pair of Wires from the three 
anode coils. 


_ Fig. 3.—Details of terminal strip: A = drill ... in.-dia.; B= drill ] in. dia. 


joints should be soldered, except the Ne which must be 
a good fit. 

As mentioned above, a “Filter ’ ’ circuit is connected to 
the anode of the first detector. This consists of a No. 
400 Burndept plug-in coil with the plug removed, shunted 
by two fixed condensers. One of the fixed condensers has 
a capacity of o.oo1 mfd., and the other is of the tubular 
type, having a capacity of 0.0002 mfd. This coil is held 
in position by two pieces of ebonite which are screwed to 
a small block of wood fastened to the base, as indicated 
in Fig. 1. 
piece of ebonite, and its value adjusted when setting up 
the amplifier. 

Readers will find it an easy matter to assemble the 
parts on the base as indicated in Fig. 2. The components 


are lettered, and their values indicated below the figure. 
Wiring. 


The wiring diagram was printed on a separate sheet and 
inserted in all copies of the last number of The Wireless 


The tubular condenser is screwed to the top 


T 

Setting up the Amplifier. 
The most difficult part of the work of making a receiver 
of this type is the tuning of the anode circuits. It is 


?) 


necessary to tune the three anode circuits and the.‘ filter 
to approximately similar wavelengths. . To do this an 
oscillator or a buzzer-excited circuit must be employed. 
If a buzzer circuit is used, set it to the wavelength of, 
say, 7,000 metres, and couple it to the coil of the filter 
by one turn of wire, leaving the buzzer circuit some dis- 
tance away from the set. Then, with the valves of the 
set switched on, set the filter to 7,000 metres. This is 
most easily done by connecting a valve voltmeter across 
the filter circuit, and making adjustments to the tubular 
condenser. When a valve voltmeter is not available, a 
high-resistance crystal detector, such as a perikon or car- 
borundum, may be connected in series with a pair of high- 
resistance telephones, and these connected across the filter. 
The detector-telephone circuit does, of course, alter the 
tuning of the filter, byt not to a very great extent. 


Fig. 4.—View of back of set. 
oscillator and the ‘ filter ” circuit. 
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On the right can be seen the two tuning condensers, the H.F. transformer, the two plug-in coils of the 
The three circular boxes contain the tuned anode ceils. 
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; COMPONENTS REQUIRED. : 
: 1 Ebonite panel, 30 in. X 8 in. X $ in. 4 (C) Fixed condensers, tubular type, 0-0002 mfd. (Marconiphone : 
: 1 Ebene urip, 90 tne x 14 ou & Pin Co. 
: I Base of hard wood, 29 in. X 10} in. x } in. 4 (CoCo) Fixed condensers, 0-005 mfd. (Dubilier). : 
; 2 Brass brackets. y a Fixed condenser, 0:001 mfd. (Dubilier). : 
: 2 (CFC) variable condensers, 0:0005 mfd. (Burndept). 4 (R,R,R3R,) grid leaks, 1 aden. Br bap axel Co.) 

? 2 Apex mechanical dials (Unique Wireless Co.). f (aG CaC,C: Ca) fixed condensers, 1 mfd. (Burndept). 
; 2RR ) filament resistances, 7 ohms (B ). célls. 
2 2( ) filament resistances, 15 ohms (Burndept). a I Tae aerial (Burndept). 
? I Potentiometer, 200-300 ohms (Burndept). ô Anode coils, see text, 
< 1(R,) High resistance potentiometer, 30,000 ohms (Igranic). 1 Vario-coupler, see text. 
: § Anti-phonic valve holders (Burndept). Terminals, screws, etc. 
: J (T) H.F. transformer, 250-550 metres (Marconiphone Co.). Containing Cabinet (Picketts). 


When the filter has been set to, say, 7,000 metres, put 
the valve voltmeter or crystal-telephone combination 
across the anode circuit of the first H.F. stage, 
and adjust the tubular condenser, which is contained in 
the screening box with the coil, so that, with the lid of 
the box on, the biggest deflection or loudest note is secured. 

Carefully adjust each stage in this way. It will be 
found necessary to reduce the coupling of the buzzer cir- 
cuit with the amplifier to a very small value when adjust- 
ing the second and third stages. 

Those who are able will find a valve oscillator set to 
the wavelength of great assistance. ‘The circuits may 


then be set up by using a valve voltmeter as described - 


above, or a crystal detector and milliammeter may be 
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When bought coils are used in the anode circuit of the 
three H.F. valves it will not be necessary to make elabo- 
rate adjustments, as the coils and their tuning condensers 
should have values sufficiently alike to give approximately 
similar wavelengths. It is then only necessary to adjust 
the filter tothe wavelength of the amplifier. 

Operating the Set. 

Connect the frame aerial to the terminals, and the 
L.T. and H.T. batteries. A common 6-volt L.T. accu- 
mulator is used, a dry cell H.T. battery is connected to 


the oscillator, and a separate H.T. battery to the remain- 
ing valves. With a D.E.V. in the first valve holder, a 
D.E.Q. for first detector, three D.E.5B. valves in the 
H.F. amplifier, a D.E.5 as second detector, and another 
D.E.5 as oscillator, the writer found the following anode 
voltages suitable : first valve, 36 ; first detector, 30; H.F. 
amplifier, 90; second detector, 30; and oscillator, 15. 
Put a No. 75 coil in the anode circuit and a No. §0 in 
the grid circuit of the oscillator and test for oscillations. 
To do this, connect a milliammeter between positive H.T. 
and the positive terminal on the set and notice whether 
the anode current changes when the grid terminal is 
touched. In the receiver described the anode current is 
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Fig. 5.—Details of the cabinet. 


much higher when the valve is oscillating than when it is 


not. Should the anode current not change, reverse the 
connections to one of the coils. No. 75 and 50 coils are 
suitable for the reception of broadcast telephony, 

When tuning for the first time, set the frame aerial 
tuning condenser at any value and turn the condenser 
tuning the oscillator ; when the circuits are correctly set a 
slight hiss will be heard. This hiss can always be heard 
when the two condensers are set at suitable values. When 
the adjustments are such that a station is heard, it is just 
as well to keep to that station and find fhe effect of 
adjusting the potentiometer, filament resistances, and 
anode voltages. 
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HIS receiver was built in a day or two, and no 
attempt was made to put precision workmanship 
into it. The set consists of two stages of un- 

tuned high-frequency amplification and one tuned 
stage, with valve detector, and, included in the set 
itself, switching for one note magnifier. The con- 
nections are given below. 

It was built purely for the reception of Ameri- 

can broadcast stations transmitting on wavelengths 
between 300 and 550 metres. Extreme selectivity 
was not Seakred, he aim being t. secure the 
degree of H.F. amplification with the simplest controls. 

The aerial tuning inductance is tuned by a .ooo5 mfd. 
square law vernier condenser. ‘Two radio-frequency 
transformers are employed. These are of American 
manufacture and are very efficient, but various types of 
British plug-in type H.F. transformers have been tried 
and found equally as good. ‘These transformers are un- 
tuned to obviate the necessity for a third tuning con- 
denser. Connected in the plate circuit of the third valve 
is a tuned anode coil with reaction coupling from the plate 
of the detector valve. 

One filament rheostat is used for the first three valves, 
and has a resistance of 1-4 ohms. The detector has a 
separate 5-ohm rheostat, and no resistance is used with the 
note magnifier valye, as a B.T.H. B4 valve was used, 
and six volts direct does not harm it. 
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Connections of the receiver ; it has two stages of untuned H.F. amplification and one tuned stage, 
valve detector and one note magnifier. 
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AN INTERESTING 
FIVE-VALVI& RECEIVER, 
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A set with two untuned and one tuned stage of high-frequency 
amplification, valve detector, and one note magnifier, for 
long-distance telephone reception. 


By JOHN R. WORTLEY TALBOT. 


oe 


A back view 
of the set. 


The single-valve note magnifier can be switched on or 
off, as occasionally one can hear a very distant American 
broadcast station, and this is just: the occasion when the 
note magnifier is so useful to bring it up to comfortable 
telephone strength. 

A No. 50 Igranic coil is used in the anode circuit, and 
in the reaction a No. 75. These are mounted in a Gos- 
well vernier two-coil holder. A potentiometer is in- 
cluded in the set, but is not absolutely essential, as the 
set is easily controllable by the first filament rheostat and 
by adjusting the reaction coil. r 

The first night and morning the set was tried on 
American broadcast the writer heard WGY, WBZ, and 
KDKA (326 metres), 
WTAN and three other 
stations which could not be 
recognised. ‘The strength of 
WGY, WBZ, and KDKA 
was exceptional, the two 
first-named coming through 
sufficiently loudly and 
clearly to hear every word 
spoken in the studios. The 
receiver is not used for the 
home stations, as it is 
not sufficiently selective, 
or intended to be so, 
although all the usual 
stations in Germany and 
France and Radio Iberica 
and Rome can be heard at 
good strength, 
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Obtaining Critical 
by 
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Fine 


Adjustments 
Electrical 


Mechanical 


Tuning Devices. 


HEN considering the subject of obtaining fine 
adjustment of tuning, probably the first thing 
that comes into one's mind is the variable con- 

denser and the ubiquitous single plate ‘‘ vernier.” It 
was for a long time standard practice among amateurs and 
home constructors to employ a variable condenser of 
fairly large capacity for tuning the various circuits of a 
receiver with a small two or three plate condenser con- 
nected in parallel with it. This, however, seems to have 
given place latterly to the instrument which has a separate 
single plate condenser built into it, the two portions of 
the condenser being operated by means of concentric 
shafts. Extremely fine adjustment of tuning is obtain- 


able by both these methods, but, at the same time, thc), 


leave much to be desired. In order to realise this, let us 
consider the case of a two-valve set employing one stage 
of high frequency amplification, and a detector valve with 
reaction (Fig. 10). Assuming that tuning is accomplished 
by the usual method of plug-in coils and variable con- 
densers, stations should always come in at definite set- 
tings of the two condenser dials, providing that the post- 
tion of the reaction coil is not greatly - 
varied ; but it will require a very steady 
hand to set the two dials accurately, since 
tuning may be so sharp on distant stations 
that a variation of a fraction of a degree 
on the condenser scale will be sufficient to 
‘t lose ’’ the station; some form of vernier 
will therefore be necessary. 

If the usual method of employing a single 
plate vernier in parallel with the main con- 
denser is adopted, it will be seen at once 
that it will be no longer possible to prepare 
a calibration chart indicating the various 
settings of the dials at which other stations 
can be heard, since the dial readings will 
vary as much as two or three degrees. 
according to the setting of the vernier. It 
would of course, be possible to overcome 
this difficulty by employing separate 
verniers having scale readings of their own. 
but this would unnecessarily complicate 
matters and would be extremely bewilder- 


Fig. 
runing control, a dial having an 


gives 


ee ee ee ee as eee 
a ERAEN SS ee We a enim ees 


1 a The 


arrangement of 
ne tuning. 
be marked on the dial. 


109 


EE ee 


One of the most important factors in 
the design of a set ts the provision of 
devices for fine tuning. These devices 
lake many forms, ranging from 
elaborate mechanical arrangements 
fo such simple things as a single 
plate tuning condenser, or a 
“ Vernier ” filament rheostat. Belcw 
a number of ingenious methods for 
obtaining critical control are 
described. 


By N. P VINCER:-MINTER. 


ing to a novice. A far better method would be to 
abandon this method of adjustment in favour ofa 
mechanical method. 

If we arrange to have a high ratio of movement be- 
tween the tuning knob and the condenser shaft by employ- 
ing a train of gear wheels or some similar device, results - 
will be much more satisfactory. “It is important, however, 
to remember that the dial or the pointer of the indicator 
scale must be affixed to the shaft of the condenser and 
not to the knob, in order that definite readings in geo- 
metrical degrees may be found for tuning in various 
stations. Using this method, it will be found- that the 
receiver may be definitely calibrated, and a chart pre- 


. pared which may with confidence be placed in the hands 


of a novice, and the various stations can always he picked 
up at the same settings on the indicating scales. 


Mechanical Verniers. 


In addition to the advantage we have stressed, it 
should be pointed out that infinitely finer tuning will be 
obtainahle by this method of mechanical control than by 
e the single plate vernier method, since most 
of these devices have a very high ratio be- 
tween the movement of the main shaft and 
the tuning knob. For instance, one par- 
ticular vernier knob, illustrated above, has 
a ratio of no less than 80 to 1, which en- 
ables an intinitesimal movement to be im- 
4 parted to the moving vanes of a variable 
‘| condenser or to the rotor of a variometer. 
i This fine adjustment will be specially 

advantagous on a set employing the usual 
form of magnetic reaction, where a fine ad- 
justment of the tuning elements is a neces- 
sity, and which the ordinary form of single 
plate vernier does not give. 

It is singularly unfortunate that the con- 
struction of tuning instruments embodying 
this method of obtaining infinitely fine ad- 
justment by mechanical means has been 
neglected by manufacturers and amateurs 
alike, but it is gratifying to note that at last 
the advantages of this method seem to have 
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Fine Tuning.— T - 
been realised and is coming 
favour. 

As yet there is not a great variety- of these to be 
obtained, but it is to be hoped that this matter will be 
remedied during the current year, and we shall come more 
into line with other countries where these excellent devices 
ure more commonly known. It will be found that the 
presence of the gear wheels in no way detracts from the 
electrical efficiency of the condenser. In fact, it may be 
said that in mdst cases where this arrangement is fitted 
to condensers the 
all-round efficiency 
is considerably in- 
creased, since it 1s 
customary to use a 


more and more into popular 


is then arranged so 
that the sheath, the 
gear wheels, and 
the moving vanes are all at earth potential, which has the 
effect of considerably reducing hand capacity effects. 

Any amateur possessing a reasonable degree of skill 
with engineering tools need not, of course, depend on 
the manufacturer to supply his needs in this respect. 
There are many ways of mounting gear 
wheels to give a vernier movement to the 
condenser plates, one of the more simple 
methods being to obtain a metal gear wheel 
about one-eight of an inch greater in dia- 
meter than the usual ebonite condenser dial, 
and to attach this to the underside of the 
ebonite dial by the simple process of put- 
ting two screws through the ebontte dial to 
the disc underneath. The dial can then be screwed on to 
the shaft in the usual manner. A small pinion wheel can 
then be attached to an ebonite knob and mounted very 
accurately and precisely on the ebonite panel, so that 
the pinion engages with the gear wheel on the underside 
of the main ebonite dial. The arrangement is sketched 
in Fig. 3. Care should be taken to electrically connect 
the gear wheel to the condenser shaft and to arrange 
that the moving vanes of the condenser are at earth 
potential. In this manner exceedingly fine adjustment 
can be made with the small knob, coarse adjustment being 
made with the main condenser knob. 

. Frictional Devices. 

Although this method will be found to be very satisfac- 
tory, it is possible to obtain far superior results by making 
use of a worm drive on to the main gear wheel instead of 
using the pinion. A long ebonite rod terminating in a 
knob can then be used to rotate the worm drive, as sug- 
gested in Fig. 7. This not only gives us the advantage 
of being able to impart a small movement to the con- 
denser vanes by rotating the worm drive, but also enables 
the last trace of hand capacity effect to be eliminated 
owing to the fact of the long ebonite rod enabling the 
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worm gear 
giving a ratio of 215 to 1. 


Fig. 2.—A dial having a 
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the gear wheels, 
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with the shaft carry- 
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hand to be kept at a considerable distance from the 
instrument which is being operated. 

There are, of course, other and simpler methods which 
may be, and in some cases are, employed -to give a fine 
mechanical control over the moving portions of tuning 
instruments. These devices take various forms. One 
method is to employ a small rubber-tyred wheel mounted 
in such a manner that it is in frictional contact with the 
edge of the ebonite tuning dial. Whilst, of course, it 
does not give such a positive control as when using gear- 


‘ing, it is capable of giving’ very fine adjustment. 


Another interesting device which is often used is what 
is known as the ‘‘ friction pencil.” This consists of a 
long ebonite rod terminating at one end in a metal spindle 
with a rubber collar fitted just above it. A small hole is 
drilled in the panel at the edge of the condenser dial, 
and the metal spindle is inserted into this. ‘The pencil 
is then rotated about its axis, the rubber collar moving 
the dial by frictional contact with its edge. Two advan- 
tages possessed by this method are that it enables the 
hand to be kept well away from the panel when effecting 
a finał adjustment, and it reduces the complication of 
vernier knobs on the set, as the pencil is, of course, 
removed altogether when tuning is completed. 


Variometers. 


Turning to the question of obtaining fine tuning adjust- 
ment when using variometers, it is, of course, possible 
to utilise all the methods of mechanical control which we 
have been discussing in connection with variable con- 


` densers, but in the case of these instruments the neces- 


Fig. 3.—With this arrangement 
rough tuning is effected by 


the main knob, and a 
ustment may be ob- 
using the small knob 


sity for some form of mechanical control 
is even more apparent, since the instru- 
ments do not lend themselves so readily to 
the obtaining of fine tuning by electrical 
methods as is the case of a variable con- 
denser employing a single plate vernier in 
parallel with it. ‘Frue, it is possible to 
obtain variometers having a second rotor 
which consists of a rotor containing only a 
few turns of wire mounted inside the main rotor and 
driven by a shaft mounted concentrically with the shaft 
of the main rotor, but it cannot be said that these instru- 
ments are altogether satisfactory, and in any case they 
are not easy to obtain. It seems, however, to be very 
little realised that fine 
tuning can be obtained 
in a variometer-tuned set 
by using a small vario- 
meter containing but a 
few turns connected in. 
series with the main one. 
The use of these, unfor 
tunately, renders the set 
cumberous and unduly 
increases the number of 
knobs. It suffers from 
the same disadvantage 
that is apparent when 
using a vernier condenser 
in parallel with the main condenser, namely, that it makes 
tuning a very complicated operation for the novice, and 
does nof lend itself readily to the compiling of a simple 


Fig. 4.—A tuning condenser with 


gears buiit in. By turning the 
vernier knob a minute adjustment 
can be made. / 
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Fine Tuning.— 
tuning chart; it will be far better to make use of some 
mechanical method whereby a small positive movement 
can be given to the rotor of the main variometer. These 
remarks apply equally to the vario-coupler. 

Turning to the question of coil holders, it is possible 
that these components are one of the weakest links in 
the set from the point of view of fine adjustment. It is 
a most astonishing thing that while manufacturers and 
amateurs alike realise the necessity of some form of dial 
or indicating scale on variable condensers and .such-like 
components, the impression seems to have gained ground 
that with coil holders this is a point not worthy of 
serious consideration. Any amateur confronted by a set 
where no provision had been made for. indicating the 
setting of a variable condenser or variometer would at 


- once proceed to remedy this omission, and yet if we reflect © 


for a moment it will be abundantly clear that some form 
of scale indicating the relative positions of the tuning 
coils is equally necessary. If we consider the case of 
an ordinary two-valve set for a moment this point will be 
self-evident Assuming the case of a conventional two- 
valve set employing one stage of tuned anode high-fre- 
quency amplification with magnetic reaction to the aerial, 
Fig. 10, it is quite clear that if a certain station comes 
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Fig. 5.—A Dubilier tuning condenser with a single plate Vernier. 


in at its best when the aerial and anode condensers are 
at certain settings with the aerial and reaction coils 
wide apart, it will not come in on the same dial settings 
when the aerial and reaction coils are in close proximity ; 
and yet, in nime cases out of ten, there is no method of 
determining accurately and noting the position of the re- 
action coil with respect to the aerial coil. A similar 
state of affairs exists in sets making use of the two-coil 
holder for obtaining loose coupling. However, although 
the provision of the scale is, as we have pointed out, an 


urgent necessity, it will not in itself enable us to obtain . 


fine tuning, and it is necessary to provide some means 
of -obtaining a delicate adjustment of the relative posi- 
tions of the coils mounted in the holder. 

There are one or two excellently made coil holders to 
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Fig. 6.—The J.B. variable condenser with mechanical Vernier. 


be obtained, making use of various devices, such as gear- 
ing, frictional devices, etc. ‘They are excellent as far as 


they go, but unfortunately they do not go far enough, 


and in any case they are greatly outnumbered by the 
‘hit and miss ’’ type of coil holder. . It will be usually 
found that none of the ‘‘ vernier’’ coil holders have 
any means of determining definitely the relationship 
existing between coils, and in the case of most of them 
the ratio existing between the movement of the adjusting 
knob and the movement of the coil is far too small. 
Here again some form of worm drive operated by a long 
extension rod is called for. With most of the coil holders 
even of the geared type it is necessary to place the hand 
close to the coils to operate them. 

Another point requiring attention is the method of 
mounting the coils in the socket. In most cases the fit- 
ting is extremely ‘‘ wobbly,’’ which form of backlash, 


of course, renders any attempt at calibration or fine tuning 
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Fig. 7.—A very fine adjustment can be obtained with an arrange- 
ment of this sort. The shaft of the condenser or variometer is 
operated through reduction gearing. 
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abortive. In many cases, of course, this is the fault 


of the coil, which is not attached firmly to its mounting. 


Obtaining Critical Reaction. 


Whilst on the subject of coil holders, it will not be 
out of place to say a few words concerning methods of 
obtaining fine adjustment of reaction. It will not be un- 
true to say that in the majority of cases reaction is 
brought about by magnetic coupling between the aerial 
tuning coil and a coil connected in the anode circuit of 
.the detector valve, which, again, in the majority of 
cases 1s effected by the use of a two-coil holder. 

A rule should be made to use the smallest reaction coil 
with which it is possible to bring the set to the point of 
oscillation. If this rule is observed, it will be found 
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; Fig. 8.—A simple device for fine ti nlng. 


that a far smoother control of reaction is obtainable than 
is usually the case, the set gliding almost imperceptibly 
into oscillation and coming out of oscillation at the same 
position of the reaction coil at which oscillations com- 
menced. In cases where an unnecessarily large reaction 
coil is used, it will be found that a considerable amount 
of electrical backlash is evident, which indicates its 
presence by the set going into oscillation with a ‘‘ plop,” 
and continuing to oscillate when the reaction coil is moved 
back far beyond the point at which oscillations com- 
menced. l 
There are, of course, various electrical means which can 
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Fig. 9.—in tnis single valve receiver n close adjustment may be 
made by the potentiometer and single plate condenser. 
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be adopted to secure fine reaction control, apart from 
adjustment of filament temperature, grid leak value, etc., 
and it will be advisable to consider methods of doing 
this. A method which is in very little use among 
amateurs, but which is productive of very fine adjust- 
ment, is to connect a small three plate variable condenser 


„across the reaction coil (Fig. 9). it is, however, neces- 


sary to sound a note of warning here. This condenser 
must not be of such a size that there is any possibility 
of bringing the oscillatory circuit formed by this con- 
denser and the reaction coil into resonance with the tuned 
circuits of the receiver, since this is not the purpose of 
the condenser. The purpose of this condenser is to shun 
some of the H.F. energy surging through the reactie ı 
coil and so enable a fine adjustment to be had over tl.e 
energy transference between the reaction coil and the 
aerial coil. It will be found in practice to be very ugeful 
indeed in providing that final critical adjustment which 
makes all the difference between success and failure in 
bringing in an elusive distant station. 


Three Coil Tuning. 


Another method of obtaining a fine adjustment of re- 
action an those sets employing the conventional three plug- 
in coils for aerial, anode, and reaction is to mount all three 
coils on a three-coil holder instead of mounting the anode 
coil separately as is usually done. The aerial coil should 
be placed in the centre (Fig. 10), and the ordinary reaction 
coil be connected to provide reaction in the usual manner. 


Fig. 10.—Critical reaction effects can be obtained by employing 
the three coils as indicated here. 


The anode coil on the other side of the aerial coil should, 
however, be electrically connected, so that it acts in 
opposition to the anode coil. In this manner a very 
critical setting of reaction is obtainable. Care should be 
taken, however, that the anode coil ts connected correctly, 
so as to operate in opposition to the ordinary reaction coil, 
otherwise great instability will result. Another advan- 
tage of using the three coils mounted in this manner is 
that it is possible to eliminate the H.F. stage and use 
the detector with reaction only by merely turning out the 
filament of the H.F. valve. If this is done, it will be 
found that on turning out the H.F. valve the anode coil 
automatically becomes the secondary coil of a loose- 
coupling arrangement. This is obvious, since, in a set 
employing the conventional tuned anode method of coup- 
ling between H.F. and detector valves, it is evident that 
the anode coil of the H.F. valve is also the grid coil of 
the detector valve. This method of obtaining a fine 
control over reaction is not as well known as it shoułd be. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “Tae Wireless World,” 139-140, Fleet Street, E.C.4, and mast be accompanied by the writer’s name and addres:. 


“WIRELESS WORLD” SHORT WAVE RECEIVER. 


Sir,—You may be interested to hear that I have made up 
a short wave tuner on the lines indicated in the article by 
Mr. James in The Wireless World of February 11th, and find 
that on an indoor aerial which consists of four wires about 
twelve feet long connected in parallel two feet apart and 
eighteen inches below the ceiling of a first floor room, KDKA 
comes in remarkably well. There seems to be little (if any) 
advantage in using an earth connection. | 

The valves used are D.F.Q. and D.E.V., with 30 and 50 volts 
high tension. They are mounted on the panel for convenience 
of access to enable them to be readily transferred to other 
receivers, and the battery terminals have also been mounted 
on the panel as being more satisfactory in the position in which 
the receiver is used. I am using a Watmel variable leak and 
have found it advantageous to fit extension handles to both 
the dial and vernier of the Sterling condenser. 

The transformer is a Lissen T.1, and the anode circuit of the 
luw frequency valve has been modified by introducing a filter 
circuit to prevent direct. current passing through the ‘phones. 
The choke is a discarded ‘phone transformer with the windings 
connected in series. 

The knobs controlling the coil holder are 24 in. in diameter 
in order to facilitate fine adjustment. The potentiometer fitted 
is unsatisfactory, and will be replaced by a more reliable com- 
ponent. | 

As many of your readers will doubtless be making this 
receiver it might be convenient if you could publish at an early 
date some sort of time table of transmissions coming within 
the range of the instrument. 

I have succeeded in getting KDKA (very faintly) with no 
aerial other than a piece of 16 d.c.c. wire 18 in. long, standing 
vertically from the aerial terminal and without any earth con- 
nection. 

The abovo results are with jong leads to a large accumulator. 
Doubtless better results would be obtained with a small accumu- 
lator close to the set and with both batteries insulated. Pos- 
sibly also an improvement would be effected by using rather 
more H.T. on the second valve. 

The transmissions from KDKA to which I refer are those on 
about 68 metres. LEWIS H. T. CHAVE. 

East Putney, S.W.15. 

February 22nd, 1925. 


RECEPTION OF BANDOENG. 


Sir,—Last evening, February 27th, from 10.35 p.m. to 11 p.m., 
I picked up a CQ call from ANE on wavelength about 75 
metres. he gave situation of station as follows :— 

Laboratory, Government Radioservice at Bandoeng, Java, 
Dutch East India, and asked for information about reception, 
signal strength, etc., and stated his plate power was 250 to 
290 watts, antenna current 2 amps. He afterwards called the 
following stations :—PKH, PKX, PCG, and LBT. This recep- 
tion was on 2 valves (0-v-1) and indoor aerial, which consisted 
of 5 yards of flex, which I had just temporarily slung across 


the room a few moments previous to picking up ANF, as 
QRM and QRN was very had on the outside aerial. i 
Falmouth, J. RODGERS (6J0). 
February 28th, 1925. S 


TWO-WAY WORKING WITH JAPAN. 7 


Sir,—With reference to ‘your paragraph in The Wirelcas 
World of February 18th, regarding G5MO having been heard 
in Japan by JK WZ on January 20th, 1925, I beg to inform you 
that at 22.35 G.M.T. on the same date I worked JKWZ for 
about fifteen minutes. 

My input at the time was 18 watts (600 volts 30 m/a on the 
pete) and the circuit used was a loose-coupled reversed fecd- 

ack. 

As the distance covered is about 8,000 miles I should imagine 
this constitutes something of a record for low-power DX work. . 

L. A. K. HALCOMB, Capt. (G5DN). 

Sheffield, 


February 18th, 1925. 


RECEPTION OF A BERMUDA STATION. 


Sir,—In writing to inform you of my reception of a Bermuda 
amateur transmitter, BER, I shall be very surprised if I am 
the first to do so, owing to the remarkable strength at which 
I received this station. I should think that BER must have 
been heard extensively, but that his location was unknown over 
here. I have seen no reference to him in the lists of calls heard 
or in the notes. On December 15th, 1924, at 06.30 G.M.T., 
BER was heard calling CQ on about 80 metres. His call was 
answered by UICK, 0410, and V8ADA, but I did not hear him 
working any.of them. g 

On December 27th, 1924, at 06.10 G.M.T. I received the call 
“CQ ENG de BER ” on about 80 metres and at strength R5--6 
on a 0-v-1 receiver. Later I heard U1ALL calling BER, and 
sent him a card asking for the situation of BER. I have just 
received a card from U1lALL confirming my reception of his 
signals, and he states that BER is at Hamilton, Bermuda. The 
strength of these signals was remarkable, being equal to that 
of the strongest U.S.A. amateurs. Hoping this will be of 
interest. MARCUS F. ‘7 SAMUEL (5HS8). 

London, N.W.8, 

. February 25th, 1925. 
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LOW POWER AMERICAN TESTS. 


Sir,—I have received a communication from U.S.A. in re- 
ference to some low power (10 watt) tests to be carried out by 
Q9BNK, 9CRT and 9BC of Minneapolis. These stations will call 
CQ GB at 12 midnight Central Standard Time, on March 15th 
and April 15th, on or around 80 metres, and reports of reception 
by English amateurs would be greatly SPECAT Such re- 
ports may be sent either direct to Mr. O. C. Besser, 3019, Pills- 
bury Avenue, Minneapolis, or to myself. 9BC has already been 
received here when using only 10 watts. H. STOPHER. 

Cricklewood, N.W.2. (5GF). 

Fehruary 24rd, 1925. 
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TESTS: ON SHORT WAVELENGTHS. 


Sir,—I should be very glad if you could ask that some station 
would’ work with me from 20 to 60 metres. I am able to make 
two turns of wire on a three inch former oscillate and imagine 
that I am in the region of 6-10 metres. I use a small thick 
vertical aerial. -My call sign is now 2GN, and I have worked 
French 8DA’ on 4 metres. My wave metre goes down to 50 
metres, but I calculate where I-am by harmonics. . 

I frequently hear stations testing on 20-40 metres, but 
unfortunately, they do not listen-in, or make any call signs. 
They simply transmit ‘‘ test.” ‘‘ test,” and ** V’s,” and some- 
times speak,a few words If I am testing on very short waves 
I simply make my call letters, so that anyone hearing me may 
know who I arn. Perhaps your good journal can help in this 


matter. 
Sheffield. LAURENCE MANNING. 


“LICENCE” OR “FEE.” 


Sir,—I observed with regret the note in your issue of January 
28th to the effect that in Bournemouth licences have been taken 
out at a rate of 120 per thousand of the population, whereas 
in Sheffield they have been taken out at the rate of only 22 per 
thousand, 

I am a native of Sheffield, and I cannot think that this is 
due to any lack of taste for music in Sheffield, nor that it is 
due to the fact that Sheffield is a relay station. Moreover, it 
is well know: in Sheffield that a great many people who own 
receiving sets have not taken out licences. Kant from the 
i. ae this is dishonest, it means a loss of revenue to the 

I think that a great deal of trouble is duc to the fact that 
the “ licence ” is called a licence at all. Everyone objects to 
paying a licence for anything. and it seems that this feel- 
ing is extended to the wireless licence. Here, however, the 
case is different. Here one does not pay for a privilege, as one 
does in the case of a dog or motor cycle licence, but one actu- 
ally pays for music and entertainment received, just as one 
would for any other form of entertainment. 

Perhaps if it were called the ‘‘ B.B.C.’s fee.” those people who 
so meanly take advantage of the fact that their non-payment 
cannot be readily detected might pay their due. Be the fee a 
licence or not, I cannot understand how anyone can be so 
miserly as to try and get out of paying 10s. only for those 
who provide them with entertainment nightly for a year—a sum 
which would provide only two nights’ enjoyment of many other 


forms of entertainment. 
DOUGLAS C. BIRKINSHAW. 
Corpus Christi College, Cambridge. 


WJZ ON SHORT WAVES. 


Sir,—I should be interested to know if any readers have 
reported reception of WJZ on its low wavelength, which I 
think has only just been started. I have picked it up, so far 
as I can judge, on 35-40 metres. At least they are about 20° 
lower on my tuning condenser (.00025 mfd. sterling square law) 
than KDKA’s short ware transmission. 

I might add that KDKA on 63 metres is received here regu- 
larly on two valves (0-v-1), generally R4, and most nights all 
over the room on loud-speaker, using three valves (0-v-2). 

The circuit used is one described in your paper some months 
back. I have never found a circuit giving such delightful 
control of reaction, and it makes reception a real joy. 


J. C. LOWE (2APY), 
Hendon, N.W. 


STATION WKAQ. 


Sir,—The Department of Commerce has assigned us a wave- 
length of 340.7 metres, corresponding to 880 kilo-cycles. 

We hope that you will give the necessary publicity to this 
change in our wavelength for the benefit of your readers and 
our listeners in your locality. 


WKAQ has been heard in Czecho-Slovakia and all the 
A 40 
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Western part of Europe, while we were using the~360 metres 
warea. EP 

We are broadcasting regular concerts every Tuesday from 
9 to 10.30 p.m., from our studio; Wednesday from 8 to 10 p.m., 
from the Plaza Baldorioty de Castro; and Thursday from 8.30 
to 10 p.m., from the restaurant, ‘‘‘La Cafetera.” The time 


specified is Porto Rico time, one hour earlier than E.S.T. — 


Our slogan is ‘‘ Porto Rico, the Island of Enchantment, where 
the world’s best coffee grows.” All the announcing is made in 
both languages, English and Spanish. J. AGUSTY, 

Manager, Radio Corporation of Porto Rico 
and Announcer of WKAQ. 

San Juan, P.R. 

February 6th, 1925. 


KENYA COLONY RECORD RECEPTION ? 

Sir,—I am afraid your correspondent, Mr. Abdul Rashid, in 
your issue of February 18th, makes claims which cannot be 
substantiated, when he says he ‘‘was the first person to succeed 
in this Colony {Kenya Colony), in the reception of long-distance 
messages.’”’ 

What he has just succeeded in doing now was done at least 
six years ago, to my certain knowledge. ABERDEEN. 

Essex. Bot 

February 26th, 1925. 


ee 


AMERICAN AMATEURS AND WATTS. 


Sir,—There are two points in connection with Mr. J. Gordon 
Ritchie’s letter in the issue of The Wireless World for 
February 18th which should be brought to-the notice of your 
readers, When an American amateur states that he is using 
5 watts he means that he is using a “5 watt tube.” The 
actual power input to the anode is generally about 50 watts. 
Similarly, the actual input to a “50 watt tube” may be as 
much as 500 watts. This is the American method of rating 
valve transmitters. 

With regard to 4CH’s “ radiation ™ of 0.2 amps, let it be 
said once more that radiation can be measured only in watts 
—not amps. The imporfant point, however, is that the value 
of the aerial current as shown by the ammeter is of no interest. 
The current is not the same at all points in the aerial; it is 
at a maximum at the “nodal point” or, more correctly, at 
the current antinode. Now, when an aerial is operating on a 
low wavelength the ammeter is considerably removed from 
the point of maximum current, resulting in a low and decep- 
tive reading, although the actual radiation may be very high. 

I would add that I have received a card from U4CH with 
the same statement. One of the strongest Americans I have 
heard has an aerial current of 0.08 amps according to the 
meter. S. K. LEWER (6LJ). 

W. Hampstead, London. 


DON'TS FOR TRANSMITTERS. 
Sir, —I read with interest your correspondent’s letter on 
“Don’t” for transmitters in the February 18th issue of T'he 


Wireless World. 
Although I heartily agree with everything in his letter, I 


feel that it is rather inclined to mislead a lot of genuine trans- | 


mitters. 

There are still a lot of listeners who longingly look forward 
to Sunday mornings and evenings, when they can listen to 
amateur telephony, and, in fact, prefer it to broadcasting, as 
quite a number of the transmissions are decidedly of better 
quality than some of the B.B.C., who, I am afraid, have vet 
a lot to learn about the efficient transmission of speech and 
music. 

Amateurs, don’t be downhearted; carry on with earnest 
your telephony experiments, with some real good stuff, and 
plenty of it, as we used to do before the B.B.C. came into 
existence, 

There are hundreds of us waiting to hear those old familiar 
call signs again. 

Hoping this will meet the eyes of all those who have gone 
off the ether, and encourage them to once again keep the ball 
rolling and uplift the amateur position in general. 

A RADIO ENGINEER SINCE 1912, 


Weybridge, Surrey. 
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Readers Desiring to Consult the “ Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Reception of Long Wave Stations 
without the use of Loading Coils. 
CORRESPONDENT wishes to know 
if it is possible to design a crystal 
receiver which is capable of tuning 
to the London and Chelmsford wave- 
lengths, and also to the wavelength on 


which the spark time signals are emitted ` 


from the Eiffel Tower, by using a vario- 
meter with no additional loading coil. 
It is possible to effect all these com- 
binations by using a four-pole double- 
throw switch in conjunction with a suit- 
able variometer and a .0005 uF fixed con- 
denser, provided that the variometer is 
of suitable size. It is therefore important 
that this instrument be carefully chosen. 
The circuit which we give will be foun:l 
to easily cover the wavelengths of all 
these stations without any additional 
loading coils, and as only one switch is 
used, it is possible to construct a very 
neat and attractive-looking receiver. 
lt will be seen that by placing the switch 


to the left, the stator and rotor windings 


are placed in parallel with each other 
with the .0005 „F condenser in series. 


VARIOMETER 


ROTOR 


Caged 


F 


By means of a four-pole switch, a vario- 

meter can be made to provide a wide 

tuning range. The two windings are 

alternatively series or parallel connected 

and combined with a tuning condenser of 
fixed capacity. 


This arrangement will cover the wave- 
lengths of the B.B.C. stations. Upon 
placing the switch to the right, the vario- 
meter windings are placed in series with 
each other and the fixed condenser in 
parallel across the whole. This will 
enable the wavelengths of Chelmsford, 
Radio-Paris, and the Eiffel Tower to be 
comfortably covered on an average 
aerial. 


Methods of Increasing Valve Sensitivity. 


READER has heen informed that 

it is possible to obfain increased 

signal strength from a valve detec- 

tor when it is placed in a strong mag- 

netic field, and asks us for further infor- 
mation on this subject. . 

The influencing of the sensitivity of a 
valve detector by means of a magnetic 
field produced by some external source of 
power is a peculiarity of the “saft ” or 
gas-filled valve. It was at one time 
greatly in vogue among American experi- 
menters, the usual arrangement being to 


construct a solenoid by winding turns on. 


a cardboard former, and attaching the 
windings to some source of supply. This 
cylinder was then placed over the valve 
and adjustments made by varying the 
position, and also by varying the direc- 
tion and intensity of the current through 
the solenoid. This practice has, however, 
fallen into disuse with the coming of the 
highly exhausted modern valve, with 
which it is inoperative, 


9000 


Connections of a Charging and H.T. 
Supply Switchboard. 


READER wishes to construct a 

switchboard from which he will be 

able to charge his accumulators 
from his 240-volt house lighting mains, 
and at the same time supply various 
values of H.T. to the valves in his set. 

The circuit shows a suitable system 
of wiring the switchboard for this pur- 
pose. With regard to the accumulator 
charging portion of it, the charging 
current can be regulated by placing 
carbon lamps of varying candle power in 
the four sockets provided. For instance, 
if we insert four 240-volt 16 c.p. carbon 
lamps, we shall obtain a charging current 
of approximately 1 amp., whilst inserting 
one lamp only will give us a charging rate 
of 0.25 amp., which is suitable for the 
very small “ dull-emitter © accumulators 
now on the market. Two similar lamps 
of 60 c.p. and two of 16 c.p. will give a 
rate of between 2 and 3 amps., and so on. 
The amineter should always be short- 
circuited except when a reading is being 
taken. 

With regard to the H.T. supply portion 
of the circuit, it will be noticed that four 
lamps are employed as potential dividers 
in order to give various H.T. values. If 
all these lamps are of the same candle 
power, the H.T. values which we indicate 


will be obtained, and other intermediate 
values can be effected by employing lamps 
of varying candle power. These lamps 
are preferably of the metallic filament 
type in order to reduce current consump- 
tion to the minimum. It will be found 


FUSE 


CHARGING 


" Method of utilising direct 
for accumulator charging and produc 
a range of plate potentials. 


current supp 


ly 
ng 
that the cost of the H.T. supply will work 
out at considerably less over a given 
period than if H.T. batteries of the 
ordinary type are employed. 

vooo 


Erection of Aerials. 

WO READERS whose respective 
houses are situated at a distance 
of approximately 150 feet from 

each other wish to know if it would be 
possible for them to erect two single-wire 
aerials, stretched parallel to each other 
and six feet-apart, from their two houses. 
Although this would be possible, it is 
a practice that cannot be recommended, 
since each aerial will most certainly have 
a very marked effect on the other, and 
it will be found that when the two sets . 
are critically adjusted a slight movement 
of the tuning contrels of one set will 
upset the adjustment of the other. A 
far better plan in this and similar cases 
is to arrange for a single wire to stretch 
from house to house, an insulator being 
fixed at about 60 feet from cach house. 
and the centre portion of 15 feet being 
made up of a supporting wire. With the 
two aerials crected in this manner, far 
less mutual interference will take place, 
the only disadvantage being, of course, 
that if at any time it is necessary to tem. 
porarily lower one aerial for any reason, 
the other aerial will come down also. 
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An Efficient Crystal Circuit. 
READER is desirous of knowing 


what is the most efficient crystal . 


circuit from the point of view of 
sensitivity and simplicity. 
Since, in a orystal set, we have no local 
sotrce of energy which we can use to 
counteract losses, it-is obvious that the 
utmost attention must be devoted to the 
elimination of losses in the tuning 
arrangements. The aerial resistance 
must be made as low as possible as, of 
course, we cannot use reaction to counter- 
act this as is the case with a valve set. 
With regard to Josses in the actual tuner, 
_-although resistance is a great contributory 
cause, it is probable that in the average 
crystal set the major portion of these are 
brought about by excessive capacity in 
the circuit, both intentional and unin- 
tentional. Possibly one of the best crystal 
sets that can be made, from the point of 
view of low losses. is one consisting of a 
solenoid wound with thick, bare wire, and 
whose turns are air-spaced. The number 
of turns should be slightly in excess of the 
number uired to tune to the wave- 
length of the station which it is desired 
to receive. Final adjustment can then 
be made by a clip attached to the aerial 
lead-in. An important point which is 
often overlooked is that the crystal and 
telephones need not necessarily be con- 
nected-across the whole of the inductance, 
and for this purpose the best tapping 
osition for the detector circuit should 
»¢ found by experiment by means of a 
clip. It should be remembered that the 
less the number of turns across which 
the crystal and telephones circuit is 
tapped, the less is the damping caused hy 
the crystal, and consequently greater 
selectivity will be obtainable. 
oo0oo0oo0 


The Tuning of a Four-vaive Set. 


READER who has constructed: a 
four-valye set employing the usual 
type of standard circuit receives 
several of the B.B.C. stations at good 
strength, but is puzzled by the fact that 
stations rarely come in for the same dial 
settings on two consecutive evenings. 
The reason for this is in all probability 
due to the fact that althongh the dials 
of the condenser are carefully set to the 
same value, it is seldom that the reaction 
coil is in the same relative position to 
the aeria! or anode coil. It is obvious, 
of course, that the mutual inductance 
existing between this coil and the aerial 
or anode coil has a direct effect on the 
tuning of the coil to which it is coupled. 
Although geared coil holders are to be 
had, by far the greatest number are not 
geared, and, in any case, they have no 
dial nor scale to indicate exactly the 
angle between the two coils. It is there- 
fore probably only a coincidence if the 
two coils happen to be set in the same 
relative positions on two consecutive 
nights, and it naturally follows that if 
these coils are not set in the same posi- 
tion, it will be necessary to have a differ- 
ent setting on the condenser tuning the 
coil tc which the reaction coil is 
coupled, in order to produce the same 
value of LC. However, even supposing 
that the coil holder is carefully cali- 
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brated, it is probable that the dial set- 
tings for any given station will change 
after a time. his is due to many fac- 
tors. One is that in course of time, 
owing to usage and consequent wear of 
moving parts, the whole bank of moving 
vanes tend to change thet spacing with 
respect to the fixed vanes. This consider- 
ably alters the capacity: given by the 
instrument at a given setting. Also, it 
will be found that coils do not always 
fit tightly into their sockets, and they 
are prone to become rather loose after a 
time. In the case of basket coils, or 
those commercial coils not completely en. 
cased, their inductance value is apt to 
be changed by an accidental 
Another important point often overlooked 
is filament temperature and H.T. volt- 
age, which have some effect on tuning, 
especially on H.F. valves. It is obvious 
that inserting the wander plug in the 
same socket of the H.T. battery will not 
always give us the same voltage value. 
oo00 


A Selective Loud-Speaker Receiver. 
CORRESPONDENT wishes to build 
a receiver in which it is possible to 
make a rapid change from valve to 
crystal detector, according to whether 
local’ or distant reception is desired. The 
-eceiver is also required to give the 
utmost selectivity consistent with 
stability and ease of control. Since the 
receiver is required to operate a large 
loud-speaker, two stages of power amplifi- 
cation are also included. 
In the circuit which we give below it 
will be seen that selectivity is attained by 
means of loose coupling, which ean be 
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low impedance valve. 


knock. ` 
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when precedei by either a crystal or a 
It is most essen- 
tial that the correct value of grjd bias and 
anode voltage be applied to the L.F. 
valves, 

oo0°0 


Method of Comparing Received Signal 
~ Strengths 


CORRESPONDENT asks if we 

can suggest a simple method of 

comparing the signal strength re- 
ceived from distant stations or from the 
same station with different tuning 
arrangements. 

The easiest method of doing this where 
the test is made by aural observation is 
to shunt the telephones with a variable 
high resistance which has some form of 
calibrated scale. It is obvious that the 
less the value of this resistance, the less 
will be the strength of signal heard in 
the telephones, since of course the cur- 
rent will divide itself between the re- 
sistance and the telephones in accordance 
with the ratio of impedance between 
the two. Thus there will’ be a point on 
the scale of the resistance at which -a 
signal of given intensity is no longer 
heard in the telephones. This point of 
disappearance can then be noted for 
different stations, and an approximate 


comparieon effected. 
ooo0oo0o 


Incorrect Connections of Loading Coil. 
READER asks if it is posstble to 
receive the long-wave B.B.C. 


station by .connecting a loading 
coil in parallel across the aerial and earth 
terminals of his existing crystal set, as 
he does not wish to disturb the internal 
wiring of his cabinet set. 


Fig. 3.—A receiver in which a crystal or vaive rectifier can be used merely by operating 


the switch. 


eliminated as desired by means of a 
simple throw-over switch. We do not in- 
clude an H.F. valve, since this in con- 
junction with loose coupling is apt to 
prove an unstable combination. It is 
oon with loose coupling to obtain a 
igh degree of selectivity, once a certain 
amount of manipulative skill has been 
attained. A rapid change can be made 
from valve to crystal by means of a 
switch. It is recommended that a low 
impedance valve of the type usually re- 
commended for loud-speaker work be used 
as a rectifier. In this event both trans- 
formers can be of the usual 4 to 1 ratio, 
since this ratio will give equal satisfaction 


Two nete magnifiers are employed. 


If a loading coil is attached in parallel 
with the existing aerial coil, as our 
correspondent suggests, the wavelength 
to which the set will respond will be 
immediately decreased. The loading 
coit must be connected in series in the 
usual manner, and must net be added 
externally between the aerial lead-in and 
the aerial terminal of the set, since, al- 
though this will tune the aerial to the 
requisite wayelength, the full potential 
developed across the tuning system will 
not be applied to the crystal, but only 
the voltage set up across the low wave- 
length coil across which the crystal and 
telephones are connected. 


Coventry: Hertford Street. 
a soe 
Subscription Rates: 


“BOTTLED” PROGRAMMES. 
PART from the continual criticism of the B.B.C. | 
programmes, which it is only human nature to 


suppose will continue so long as there are any pro- 
grammes to criticise, there is another point where the 


opportunity certainly does exist 
for adding to the value of broad- 
casting and meeting a wide-felt 
Want, | 
Broadcasting is conducted here 
only during very limited periods 
of the day, whereas in the United 
States of America, for instance, 
it is possible to listen-in to pro- 
grammes at*almost any hour from 
early morning to last thing at 
night. Although the vast ma- 
jority of listeners want the pro- 
grammes in the evening, there 
are very many. other people who 
have leisure time in the day, 
when they would like to avail 


themselyes of the benefits which 


broadcasting offers. The Broad- 
casting Company has already a 
sufficiently big task set itself in 
providing programmes, for the 
evenings, so that one would not 
Suggest that they should attempt 


to run to a varied programme © 


throughout the hours of the day, 
but It seems to us that the possi- 
bility exists for a compromise. 


yee necccesenccecccosccuscccenececoucescnconsccccoscocuscucssennsseccs 


If the evening pro- 
grammes provide a sufficient variety of subjects, the 
public who wish to listen-m during the day-time would 
not expect new programmes, but would be vety well 
satisfied if they could have a repetition of, say, the even- 


ing programmes of the previous week. 


It would not be necessary, in these days when science 
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can be called to the aid of broadcasting in so many 
directions, for the artistes to appear again for the per- 
formance during the mornings and afternoons, because a . 
record could be taken whilst the original performance is 
being given, and this record would provide the means of 
rebroadcasting at a later date. 


We understand that the Broad- 
casting Cempany is already con- 
sidering making a permanent re- 
cord of broadcast items of special 
interest or importance, and there 
are alternative methods of doing 


this. For example, the system 
now in use in connection with 
the ‘‘ Speaking Film,’’ which is 


a photographic method, will pro- 
duce an extraordinarily faithful 
record of speech and = musical 
items, which would fall little 
short of the original performance 
in quality. There is also another 
system where a moving wire is in- 
fluenced by magnetic means to a 
varying extent, so that the final 
record consists of the wire mag- 
netised along its length to an ex- 
tent dependent upon the sounds 
which it is desired to record. 
Although it is not suggested that 
the quality of reproduction would 
come up to the original standard, 
such records could be used for 
broadcasting day-time programmes 


as we suggest, and, whilst offering entertainment- for 
those who desire to listen-in during the day and an op- 
portunity to hear programmes missed during the original 
performance, it would have the additional advantage that 
demonstrations of sets could be given during the ordinary 


shopping hours, and thus do much to assist in the choice 


of sets by orosovective purchasers. 
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THE- WIRELESS BEAM. 


S An Explanatión of the Theory of the System. 
By R. H. WHITE, M.LE.E. o o. 


N much the same manner that a beam of light is 
thrown by a searchlight, so wireless electro- 


magnetic waves are now being sent out in the desired 


direction. 

In the case ‘of light the concentration is sometimes 
accomplished by means of a lens, but more generally by 
the use of a reflector. 

The wireless beam station also employs a reflector, 
although the wireless reflector is not a solid sheet of 
polished metal, but a screen of wires arranged behind the 
receiving or transmitting aerial, sometimes in the form 
of a curve, and sometimes simply as a flat wall. 

Although reflectors were used by Mr. Marconi in his 
earliest experiments, they fell into disuse unt!l the sub- 
ject was taken up again in 1916. 
present date continuous research has been carried out with 
the reflector on short waves, and the system has been 
developed, until with its aid a wireless beam has been 
thrown from England to America, carrying strong signals 
from continent to continent, whilst the short waves 
2mployed have been used for.direct telephony to Australia. 

It is obvious that if all the energy radiated from an 
aerial is concentrated into the form of a beam, a greater 
effect will be produced in a distant receiving aerial, 


situated in that beam, than would be produced by a trans- - 


mitting aerial radiating the same energy equally in all 
directions. 
Power Economy. i 

For instance, with a simple vertical aerial the power is 
radiated equally in all directions, so that at any fixed 
distance in any direction around the aerial there will be 
the same field strength. 
where the circle 
strength around the vertical. aerial A ; that is to say, the 
power is radiated equally throughout the 360 degrees of 
this circle. If, however, the power can be directed and 
radiated only in one direction, say towards B (Fig. 1), 

A 10 


From 1916 to the- 


This is.represented in Fig. 1, 
c represents points of equal field 


there w ill be an economy in the power required to 


generate the same potential in an aerial at this point B, 
compared with the power which was required in the 
former case. The more the radiation is prevented: from 


' spreading in other directions, the greater will be the eff- 


ciency of the system. Thus, if all the energy is confined 
to a sector of 36 degrees, 7.¢., {th of 360°, then the 
power required to produce unit field strength at the dis- 
tance AB will be ẹth of that required if the energy is 
radiated uniformly throughout the 360 degrees. How- 


ever, a wireless beam which has an angle of divergence 


of 36 degrees is a very poor affair—it is quite easy to 


concentrate all the energy into a beam of 18 degrees, in 


which case’ the power required becomes 1-2oth, whilst if 
a beam having a divergence of only-ọ degrees is em- 
ployed, the power re- 
quired is again halved, 
and would be 1-40th of 
that required by a simple 
aerial to produce the same 
effect at unit distance. 
The economy, however, 
does not end at the trans- 
mitter, for reflectors may 
be employed with equal 
efficiency behind the re- 
ceiving aerial, and, if the 
reflectors at both trans- 
mitter and receiver are of 
the same size, the over-all 
efficiency is the square of 
the efficiency obtained with one reflector. Thus in 
the case under consideration, where the. power has 
already been cut down to 1-4oth by the employment of 
a reflector behind the transmitting aerial, the addition of 
a similar one behind the receiving aerial will theoretically 
reduce the power required to 1-1,600th of that required 
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Fig. 1 —Iit the beam transmifter is 

located at A, the diagram shows’ 

how radiation mray be concentrated 
in the direction of B. 
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The Wireless Beam.— 7 | 
to work over the same distance and obtain the same signal 
strength when both aerials have no reflectors. , 

It is at present difficult to forecast what will be the 
final limit of this concentration of the wireless .waves on 
to one point, but the above figures show how very desir- 
able is the economy which can be effected by directing the 
signals on to the distant receiving aerial. 

The reflectors which are constructed for this work do 
not resemble the curved mirrors which are used for the 
reflection of light. Although it is true that in-the earlier 
work cylindrical parabolas of metal were used as reflec- 
tors, these were superseded later on by vertical wires 
arranged in the form of a cylindrical parabola, and finally 
by the flat reflector, which is- now in use at the South 


Or 


BACK OF REFLECTOR REQUIRED DIRECTION——> 


arrangement of the vertical aerial wires 


Foreland, and other wireless beam ‘stations. In this con- 


nection it may be mentioned that Senatore Marconi, in a 
paper read before the Royal Society of Arts on July 2nd, 
1924, made the statement that the concentration of energy 
due to the directional effect has been carefully calculated 
by C. S. Franklin, and that these figures have been 
confirmed by tests which have been carried out at Poldhu. 

Fig. 1 makes it apparent how real and important is 
the gain from using a reflector. 

In this figure the circle ¢ represents the polar curve 
from a pdain vertical aerial, whilst the curve shown by 
the dotted lines is the polar curve of a reflector having ‘a 
two-wavelength aperture. The curve shown by dashes 
is for a reflector having an eight-wavelength aperture. 

All these arrangements give an equal field strength at 
the point B, whilst the energy expended to produce this 
equal field strength is proportional to the areas of the 
Curves; 

When similar aerials are used at both the receiving 
and transmitting ends, the energy required to produce 
equal signal strength at point B is :— 


| 
| 
| 
Fig. 2.—A diagram to illustrate the ‘adding effect” of the 
| 
| 


10,000 units for plain aerials; 
25 units for aerials with two-wavelength 
aperture reflectors ; 
and only 


1.56 units for aerials using eight-wave- 
length aperture reflectors. 
7-15 
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In this article it is not proposed to go into any details 
of the construction or arrangements made at the stations 
. to provide these effects, but rather to show how the 
beam is produced. 


The Reflector. 


The working of the parabolic reflector is easier to 
follow than that of the flat reflector, although the manner 
in which the waves sent out from the aerial are cancelled 
out in one direction, and augmented in the other, is 
common to bath types. | Co’ 

When a single vertical aerial wire (A, Fig. 2) 1s erected 
and connected to an oscillator, electro-magnetic waves will 
be. radiated equally in all directions. If, however, 
another simple vertical aerial wire is also erected exactly 
a quarter wavelength away from the first (B, Fig. 2), and 
the aerials A and B are in tune with one another, when _ 
A oscillates B will also have a current induced in it, and 
will also oscillate, and re-radiate electro-magnetic waves, 
although it has no transmitter connected to it. 

Now the waves going out from A and from B will 
interfere with one another, and they will interfere in a 
definite and constant manner. | 

In Fig. 2 (1) the wave transmitted by the aerial A is 
depicted, whilst immediately below it (Fig. 2 (2) ) the re- 


radiated wave from B is also —-~__ i 
shown. It is quite clear from these w DA 
two figures that the waves going ! l ` 
«towards 1 and 2 are in phase, and ^B A ad- ' 
r ‘ 


assist, whilst those going in the 
opposite direction are out of phase, 
and will cancel one another. dauat 

The third figure (Fig. 2 ( 3)) hia eaii 
shows the result where in the direc- diagram representing 
tion (3) the waves have double their the, potas curve of a 
initial amplitude and in the oppo- sin Serial Wine ana 
site direction they have practically “ yer een, 
cancelled out. They would, in fact, have cancelled out 
entirely had they been of equal amplitude to start 
with, but because the currents induced in B are slightly 
less (due to resistance) than those in A, the waves from 
B are slightly less in amplitude than those from A. 


Interior of the Poldhu experimental station, where much of the 
early research work was carried out by the Marconi Company. 
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These figures give a picture of what actually takes 
place, but it is rather hard to follow the phase relation- 
ship between the- original wave in A and the reflected 
wave from B. It can best be explained by saying that 


as the distance from A to B is a quarter of a wavelength, 
and a quarter of a wave is 90 degrees, then the wave 
from A travelling towards B will have changed go degrees 
during its passage from A to B. 


REQUIRED * 
OIRECTION 
) 


There will be another 
change of 90 degrees in 
phase in generating the 
current in B, and a 

third change of 90 
degrees on re-radiation 
from B, so that the 
wave leaving B is 
9O+90+90, f.c., 270 
degrees out of phasc 
with the wave leaving 
A, but by the time it 
comes up,to A it will 
have lost still another 
go degrees, so that it 
is now 360 degrees out 
of phase. That is, it 
is in phase. 

In the other direc- 
tion it leaves B 270 


with A, but the wave 
from A in travelling 
towards B has lost go 
degrees, so that the 
waves are 270—90= 
Fig. 4.-The polar curve of a beam bes degrees out of 


station where many reflector wires are Phase, or they arc in 


in use, showing how radiation is con- ae 
centrated in the direction of the opposition. ~The effect 
of all this is that the 


receiving station. 
| strength of radiation in 
one direction has been considerably increased, and has 
been almost cancelled in the other. 

The well-known heart-shaped diagram (Fig. 3) repre- 
sents the polar curve of such a system having only a 
single aerial and a single reflector wire; this is the first 
step towards the beam, which is obtained when many 
reflector wires are used, an example of which is. depicted 
in Fig. 4. LATTICE- STEEL 
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Fig. 5..—The arrangement of the parabolic reflector. 
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-the Parabolic and the Flat reflectors. 
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The two types of reflector which are already in use are 
The Parabolic 
reflector, which is employed experimentally at Hendon 
and Birmingham, and which is in operation as a wire- 
less direction transmitter, or ‘‘ wireless lighthouse,” at 
Inchkeith, Firth of Forth, consists of a vertieal aerial- 
connected to the transmitter, and partially surrounded by 
a screen of vertical reflecting wires, arranged in the form 
of a parabola. : i 

This type of reflector is illustrated in Fig. 5, where 
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Fig. 6.—Showing how parallel refiector wires are supported 
by masts. 


A is the aerial and R R R the reflector wires, which are 
suspended by insulators from the cross supports. 

The flat reflector is a more convenient structure to erect 
than the parabolic, for all the aerials and reflector wires 
may be suspended from overhead and supported by masts. 
This type of aerial has also been described by Senatore 
Marconi, and is depicted in Fig. 6, where A A A are the 
aerials and B B B the reflector wires. 
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Aa Instrument to 
give Loud Speaker 
Reproduction with 
Signals Audible on 


a Crystal or Valve 
Set. 


By G. M. JONES. 


junction with a crystal set, this instrument is one 

of general utility and will well repay the trouble 

spent in constructing it. It is capable of giving enormous 

power and really good quality reproduction from the loud- 
speaker. ; 

The circuit, Fig. 1, 1s conventional with the exception, 

perhaps, that the method of supplying H.T. potential to 

the anodes of the valves by means of a switch which also 


A LTHOUGH primarily designed to operate in con- 


cuts in or out one of the valves is unique and uncommon. 
voltage for 


Provision is made for a common H.T. 
both valves, whilst it is possible to provide an addi- 
tional potential to the second valve when considered 
necessary. The switch when used to cut out the last 
valve automatically throws out of circuit the ‘‘ extra 
H.T. voltage,” thus avoiding excessive voltage on the 


first valve. 


O OUTPUT © 


eactes ee =G INPUT A 


to ® a m a = LT 
K a S 
2 —© +LT 
Fig. 1—The circuit of the amplifier, giving details of the switch- 
- ing arrangement. 
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When two different types of power valves are in use, 
and the amplifier is called upon to handle very great 
volume, it is particularly convenient to be able to apply 
the necessary additional anode voltage and thereby avoid 
overloading the valves. As an illustration, if the ampli- 
fier is in use with a valve detector or H.F. amplifier and 
very strong signals are being received, the second power 
valve, if of the D.E. 5 class, will be overloaded when 
worked at its normal anode potential of 120 volts. It 
would be necessary, therefore, to increase the anode 

voltage of this valve. 


Transformer Ratios. 


As low impedance valves are generally used in power 
amplifiers the transformers must match such valves. . The 
first (input) transformer, being,connected in the crystal 
circuit or the plate circuit of a detector valve, should have 
a high impedance and also a low ratio. The second 
transformer is connected in the anode circuit of the first 
power valve, which has a low impedance ; the transformer 
should, therefore, have a high step-up ratio. 

The ratio of the input transformer is 2.7—1 and may 
be of the Marconiphone Ideal or other good type of this 
ratio, The second has a ratio of 4—1, matching the 
moderately low impedance of the D.E.5 or B.T.-H. B.4 
valves. 

The materials required are as follow :— 


1 Ebonite panel, 12 x 10 x 4. 

Ashley 6-ohm rheostats. 

Utility 2-pole lever switch. 

Good transformets. Ratios 2.7—2z and 4—1. 
2-mfd. Mansbridge condensers. 

Valve holders. 

12 Terminals. 


N NN mA 


The panel, after being squared up to the required 
size, should be rubbed down to produce a matt surface, 
and drilled to the dimensions given in the drawing of 
Fig 2, but the drilling holes for fixing the transformers 
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used. Engraving should be 
done before mounting. the 
components. Care should be 
taken to mount the. trans- . 
formers with their O.S. ter- 
minals nee to the grid legs 
of the valve sockets, thus 
keeping all grid leads short 
and direct. 

Wiring is straightforward, 
and the connections are given 
in Fig. 3. It is carried out , 
with “No. 20 tinned copper 
wire sleeved into systoflex. 
This method enables all con- ` 
necting wires to be kept short, 
avoiding angles and long 
wires. 

A fixed condenser of about 
0.001 mfd. should be con- 
nected across the primary 
winding of the first trans- 
' former, but this in most cases 
will be found across the tele- 
phone terminals of the set 
‘used as a detector, and is 
therefore not shown connected 
in the amplifier. 


j a 
12 $ 
It is not advisable to shunt ! . | 
the loud- -speaker with a fixed Fig. 2.—Drilling dimensions for the panel. The dimensions for fixing the transformers will 
condenser when low im-- depend upon s the type used. The holes should be drilled as follows: =} in. Pram B = t in. 


. (countersink for No. 4 wood screws); C= ¥, in. dia.; D = å in. 
pedance valves are used, but ` 


if the loud-speaker requires one to correct acoustic 
faults it is best applied externally to the amplifier. ` 
‘“ General purpose ’’ valves are useless with this 
instrument unless they are employed to amplify one’ 
frequency only, such as supplying power to a Morse 
recording instrument. It may be found necessary 
to earth’ the filament battery when the amplifier 
is connected up to a crystal receiver ; this is par- 
ticularly necessary when cRienagd leads for loud- 
speakers are in usc. 


E A R Ne A Suitable Types of Valves. 
o E MRE, Seas eae Na ‘The following types of valves may be used 
to advantage and are recommended :— 
Mullard D.F.A.x1. 
Marconi D.E.5 and L.S.5. 
B.T.-H B4. 

When very strong signals are to be 
amplified, it will be necessary to use, in 
the last stage, a valve which will handle 
very great power, viz., an L.S.5, and even 
with this valve it may be necessary to. work 
at an anode voltage of 200 with abouf 20 
volts grid bias. | 

Used within fifteen: or twenty miles of a = main 
B.B.C. station, and coupled up to a good valve 


i ae . f 
Fig. 3.—The wiring of the underside of the panel is neat and detector and loud-speaker, it will be possible to create 
easy to follow. In this instrument the types of transformer used sufficient power to be heard five hundred yards from the 
are Western Electric and Marconiphone, other types of suit- 


able ratios may be substituted if desired. loud-speaker, maintaining the quality of crystal reception. 
A I4 . 22-30 
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Two Valve Power Amplifier..— l 

Such power is rarely required by the average individual, 
but it is there if wanted. In the summer evenings, on 
the lawn or the tennis court, such a reserve of power 
is very useful. Under ordinary circumstances where: the 


receiver is located reasonably near to ą broadcasting 


station it will seldom be necessary to use more than one 
valve. a l 


) 


UT 
I 
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+ 


| 
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when ordinary H.T. batteries have been in use for a few 
weeks, even when large by-pass condensers are used. 

CA word of warning. Ordinary telephone receivers 
must not be connected to this amplifier when power valves 
are in use. The current flowing in the anode circuit is 
much too heavy for the windings. A 1 to 1 in the case . 
of high resistance phones, and 16 to 1 telephone trans- 
former with 120.0hm phones, should be used, or, alterna- 


Fig. 4.—A diagram which will facilitate the wiring of the panel. The provision of a switch so that one or two valves. may be used 
at will is a point which adds greatly to the value of the amplifier without elaborating the wiring to any appreciable extent. 


In conclusion, it might be mentioned that as the plate 
current of the valves is in the neighbourhood of 10 to 
12 milliamperes, the high tension battery must be of 
generous capacity. The ordinary type is quite useless 
for the purpose, and would give rise to ‘‘ cracklings ”’ 


‘I a very short time. Several manufacturers turn out 


batteries which are suitable and, although high in cost 
initially, they are really very economical. Incidentally, 
these batteries are recommended for any multivalve set, 
as a “‘ dead ’’ background of silence cannot be obtained 


5°13 


tively, a choke filter circuit consisting of an iron core 
choke wound to about 25 henries and a t mfd. Mans- 
‘bridge condenser. ) ee. tee . 

When an L.S.5 or L.S.5.A. valve is used in the last 
stage it may be found advisable to use the D.C. mains 
for H.T. ‘The mains are sometimes earthed, and in any 
case it is not advisable to connect them to earth; hence 
the negative terminal of the amplifier should be con- 
nected to the earth terminal of the valve or crystal de- 
tector through a 2 mfd. Mansbridge condenser. _ 
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A Review of the Latest Products of the Manufacturers. 


THE DUBILIER “DUBRESCON.” 


To eliminate the danger of damage to 
the high-tension battery by short circuit 
and to avoid the risk of destroying valve 
filaments by accidental contact with the 
H.T. supply, the “ Dubrescon,” a recent 


product of the Dubilier Condenser Com- 


pany, is connected in the positive lead of 
the H.T. battery. As the name implies, 
the component consists of a resistance and 
a condenser connected in parallel. The 
resistance, which is*well built on a mica 
former, is of sufficient value to limit the 


The Dubilier H.T. battery protecting device. 


current, so that should the filament of 
any type of receiving valvé be accident- 
ally connected across the H.T. supply no 
damage will occur. The radio and audio- 
frequency currents circulating through 
-the high tension battery circuit are by- 
passed by a large capacity condenser 
which is connected across the resistance. 
The ‘‘Dubrescon”’ is larger than the 
usual types of Dubilier receiving con- 
densers, and measures 44 x 18in. 


oooo 


A USEFUL SET OF 
BOX SPANNERS. 


ners for instrument work 
is frequently recom- 
mended in the construc- 
tional articles appearing 
in the pages of this 
journal. Messrs. F. M. 
Carson, of 27, Upper 


E.M.C. resistances. 


Aa IO 


The use of box span. | 


Thames Street, London, E.C., have 
recently introduced a range of spanners 
known as “Stay-angled Spanners,”’ ad- 


Set of box — pe 
epannere for 
B.A. nuts. 


mirably suited for amateur use. They 


provide a range from 0 to 10 B.A. 


0000 ' 
“E,M.C.” VARIABLE RESISTANCES. 


A new principle has been introduced 
into the construction of the “ E.M.C.” 
variable resistances, manufactured by 
Enterprise Manufacturing Co. and pro- 
curable in a range of values from 0 to 5 
ohms, suitable for insertion in filament 
leads, to the very high resistances which 
are required in grid leak circuits. The 
general construction of the various 
models is very much’ the same, and 
the dimensions of the resistance units 
have been standardised to permit of the 
interchanging of the inset resistances. The 
resistance material is sealed into a small 
piece of rubber fitted with brass end caps 


and engraved with the resistance value of 
the inset. The outer case consists of an 
ebonite holder with bush for single hole 
fixing to the instrument panel and a 
spindle which, by advancing on to the 
inset, varies the extent of compression 
and thus controls the resistance value. 
oo0oo0oọ 


A USEFUL FORM 


= A useful form 
of indoor aerial 
has recently 
made its appear- 
ance, and is a 


Ribbon indoor aerial 
and winding spool 


product of Messrs. B. E. N. Patents, Ltd., 
of Victoria Street, London, S.W.1. 
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so that for indoor use it can quickly, be 
erected or dismantled, and for this pur- 
pose a supporting insulator is attached 
to the spool, while the instrument end is 
provided with a tag connector for insert- 
ing under the aerial terminal of the re- 
ceiving set, It isa network aerial and is 
formed of a number of strands of enam- 
elled wires of a gauge of approximately 
44 §.W.G. The total length is 52 ft. 
This aerial certainly works very well, 
though it is difficult to form any definite 
gauge of its merits as it is not possible 
readily to apply a comparative test with 
aerials of other types. 


THE LISTRON CRYSTAL. 


It is extremely difficult to apply a 
quantitative test to the specimens of 
crystal which are submitted. A procesas 
of examination is therefore applied by 
way of comparison with a detector the 
merits of which are known. The speci- 
men of Listron tested was not only 
found to possess a very high degree of 
sensitivene, but its special merit would 
appear to ‘be that fine adjustment is 
scarcely required, and that good signal 
strength can be obtained by lightly 
driving the wire point supplied with the 
crystal on to the face at almost any 
point. 


21-29 


It is 
provided with a suitable winding spool, 
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À Section Devoted to New Ideas and Practical Devices. 
LOW CAPACITY CONDENSER 
CONTROL. 


An endeavour should always be 
made, when wiring up a receiver, to 
arrange for the spindle to be joined 


ni 


Eliminating hand capacity by spacing the 
tuning condenser away from the front of 


the panel. 


to the earthed side of the circuit, so 
that when the knob is operated the 
tuning will not be affected by the 
tarth capacity produced by the hand. 
On short wavelengths, however, diff- 


culty may be experienced, owing to 


the proximity of the fixed plates to 
the back of the panel, and hand 


capacity effects may result. 
it he found that the tuning changes 


Should 


when the dial is operated, it is ad- 
visable to mount the condenser upon 


ebonite extension pieces. 


Pieces of 


hin. ebonite rod should be attached 


Steps in the construction of a low capacity 


7 


valve holder. 


to the front plate of the condenser 
and secured with screws passing into 
tapped holes. The spindle is fitted 
with an ebonite extension also and is 
clamped in position by means of 
threaded holes and locknuts.— 
W. R. C. 


o000 


REDUCING VALVE HOLDER 
CAPACIT 


Although the capacity presented 
between the electrodes of a valve 1s 
produced essentially at the point 
where the leads from the interior pass 
out to the valve socket. some small 
saving as regards stray capacity 
may he abtained by the use of 
a valve holder of the type shown. 
Four holes are made through the 
panel, spaced apart in the same 
manner as the valve pins. 4A hole 
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Sectional view of a low capacity valve 
mounting. 


17 mm. in diameter is then made con- 
centrically with the circle on which 
the four holes fall, or alternatively 
the ebonite may be cut away from hole 
to hole with a fretsaw. Contact with 
the valve pins is obtained by means 
of four small brass or bronze strips 
attached to the underside of the panel 
with No. 6 B.A. screws and nuts.— 
F. J. M. 
o000 

V 24 OR R TYPE VALVE HOLDER. 

If valves with the V24 form of 
mounting are to be interchanged with 
the usual capped type, clips should 
be fitted for mounting the tubular 


valves and a platform arranged to 
carry the R type when required. 
Valve clips for the V 24 type 
valves are mounted on the panel in 
the usual way, and a platform is 
made up which will engage on the 


Adapter for interchanging tubular and 
pin type valves. 


clips. The platform carries screws 
around the edges which make contact 
with the clips and leads which run to 
the four valve sockets of the R type 

holder.—G. S. | 


o000 


MAKING INSTRUMENT PANELS. 


The amateur usually finds ditticulty 
in accurately truing up ebonite 
panels, mainly owing to the lack of 
suitable clamps to securely hold the 
panel down to the bench. The draw- 
ing shows an easily constructed bench 
vice which will save a great deal of 
trouble, for it enables one to cut the 
ebonite to a smooth, straight edge, 
so that the final finishing can be 
carried out with sand paper or carbo- 
rundum cloth. The piece of ebonite 
to be cut is placed under the narrow 
strip of wood with the side to be 

BI 
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reduced projecting. When quite true 
in position, the two butterfly nuts are 
screwed down to give a firm hold on 
the panel. ‘The projecting piece is 
sawn off preferably with a small 
tenon saw, though an ordinary hack- 
saw may be used equally well. ‘The 
edge of the saw is thus steadied by 
the top strip of wood, and as a result 
a clean cut edge is obtained. A 
straight rub with sand paper gives a 
finish, and the other edges can then 
be treated in a like manner. It will 
be found that the barest minimum of 


Bench vice for 
cutting ebonite 
panels to size, 


edge may be sawn off by this method 
much more speedily and neatly than 
by working laboriously with file and 


sand paper, while the risk of break- ° 


ing the panel is entirely avoided. 
Three small screws arranged in line 
along one edge serve to hold the 
panel firmly when rubbing down the 
surface. In order that the clamp 
may be suitable for use with small 
panels, a third bolt and wingnut may 
be inserted mid-way between the 
other two.—J. D. 
oo0oo0o0 ; 

CONSTRUCTING A VARIABLE GRID- 
LEAK. 

The diagram shows a very simple 
form of construction for making up 
a variable grid leak which can be 
relied upon to retain its resistance 
value on the various settings. It con- 
sists of an ordinary rotary studded 
switch to which is fitted a piece of 


\ 


Wireless 
World 
cartridge paper. The surface of the 
paper is treated with a mixture of 


indian ink and the scrapings from a 
soft lead pencil. This mixture is 


rubbed into the paper to the outline - 


shown, so «that reliable contact is 
made when clamped under the. studs 
of the switch.—J. H. L. 


OOC 


A WEATHERPROOF LEAD-IN. 

Not being satisfied with the aerial 
lead-in, which, was of the usual com- 
mercial variety retailing at about 1s., 
owing to the leakage which occurred 


during wet weather, the insulator of 
the type shown here was made up to 
improve matters. Taking the ordi- 
nary lead-in tube, a bend was made 
about 3in. from one end, and to do 
this it is necessary to soften the 


BRASS PLATE 


aa a ARM 


INSULATING A 
PLATE 270 


ebonite in the steam passing from the 
spout of a kettle. The brass rod will 
easily bend at the same time. A 
small turned ebonite cap is fitted over 


Variable grid leak resistance made by inserting poper treated with indian ink on the 


contacts of a studde 


B 2 


switch. 


-value is 0.00075 mfds. 
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the end of the insulator to _ prevent 
the leakage which normally occurs 
by moisture and measures about 2in. 
in depth and 14in. in diameter.— 
E. A. C. - 
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Increasing the 

leakage path of 

the leading -= in 

insulator by fitting 

it with a grooved 
cap. 


INCREASING CONDENSER CAPACITY. 

The accompanying -diagrám shows 
the top of a variable condenser to 
which has been fitted a brass arm on 
the operating knob, together with a 
brass semicircular plate and also a 
dummy plate. At o° of the con- 


denser setting the movable plates of 
the condenser are in the position of 
minimum capacity, and the arm is 
resting on the dummy guide. At 90°, 
when the condenser is half in, the 
arm still 


rests on the insulating 


The meximum 
capacity of a 
variable con- 
denser can be 
doubled by 
fitting an arm 
to the spindle 
sothat it brings 
into circuit an 
additional 
fixed capacity 
condenser. 


material. At 180° the variable con- 
denser reaches the position of maxi- 
mum capacity, and at this moment 
the arm, in making contact with the 
brass segment, connects across the 
variable condenser a fixed condenser 
having a capacity equal to the maxi- 
mum value of the variable. Thus if 
the total capacity of the variable 1s 
0.0005 mfids., it will produce a capa- 
city at 90° of 0.00025 mfds. As the 
knob is rotated, capacities greater 
than 0.0005 mfds. can be obtained, 
and it will be seen that at 270° the 
Care must 
be taken to ensure that the capacity 
of the fixed condenser is not greater 
than that of the variable.—J. D. 
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A A Method of Converting a 
â Standard Voltmeter into a Volt= 

Ammeter for Measuring Volts, 
é Milliamperes and Amperes. 


By A. J. DIXON (6PD°. 


ooo oo oo oN 


OUBTLESS many readers of this journal at some 
time or other feel the need of an instrument 
whereby they can accurately determine the volt- 

age or amperage of a particular electrical circuit. In 
the following article the writer describes the methods by 
which he provided himself with such an instrument, com- 
bining the ability of being able to read the following 
scales :— 

Volts: o to 25 by 4 of a volt; o to 250 by r volt. 

Milliamperes : o to 8 by ,'; of a milliampere; q to 25 

by 14% of a milliampere. 

Amperes : o to 25. ) 

The origmal instrument was an Elliot standard volt- 
meter, and was incorporated in the Patterson-Walsh 
height. finder used by the R.A.F. for accurately judging 
the height in feet of aircraft. It was purchased for 
about £2. The scale reads from o to 25 volts with a 
mirror parallax scale, the movement being a high-class 
moving coil one and having, in the writer's instrument, 
a total resistance of 3,457 ohms. The scale is divided so 
that on this reading each division equals one-fifth of a 
volt and is therefore particularly useful for testing the 
potential of the L.T. and tappings of H.T. batterics, 
as well as grid volts, etc. 


Increasing the Range. 


The first addition taken in hand was to increase this 
reading by ten times to 250 volts, which is useful for 
testing H.T. batteries and low power transmission plate 
voltages when this is taken from the public supply mains. 
The means adopted were first to put another terminal on 
the original terminal board, and, secondly, to wind such 
a resistance as to cause any voltage applied with it in 


Fig. 1.—Construction of the series resistance. 


Wireless 
Worl 


ti Range 
- |Volt-Ammeter 


187 


series to read one-tenth of its true value on the scale. 
By this means one is able to dispense with the necessity 
of using any other instrument for calibration. The re- 
sistance for the 25-volt scale being 3.457 ohms, an ap- 
proximation is 31,113 ohms for the 250-volt reading—that 
is, Nine times the original resistance of the instrument. 

The method of making this extra resistance is as fol- 
lows: Obtain a sheet of some insulating material, such 
as ebonite, paxolin, mica, or even well-shellaced card- 
board, and cut it out as indicated in Fig. 1, and, after 
drilling holes A to secure the ends of wire, proceed to 
wind with silk-covered Eureka wire of about No. 44 or 
45 S.W.G., winding the slots alternately in different 
directions to minimise inductive effects. The length and 
weight of wire can easily be worked out by consulting 
the tables given in any handbook. Thus, No. 44 Eureka 
wire has a resist- 


ance of 83,664 

E Cc 
ohms per 1:909 -250V -25mA 
yards, which 


weighs 0.093 lb. 
After winding each slot 
full, test for continuity by 
placing it in series with the 
meter and a battery of 
known voltage, as by this 
means one is able to obtain 
a guide as to the amount required in further slots by the 
decrease in voltage registered by the meter. 


Fig 2.—Method of connecting 


additional terminais and 


resistances. 


Measuring. Current. 


When completed, and the resistance finally adjusted 
so that 20 volts applied with it in series shows only 2 
volts on the scale, the resistance should be well shellacked 
and the ends secured to short pieces of insulated wire 
of a stout gauge, which can be threaded through the 
holes A. Then the resistance can be slid into the two 
slots at the left of the instrument interior shown in 
Fig. 3, which is a photograph of the meter converted by 
the writer. 
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Fig. 3.—View of the interior of the instrument showing, on the 
left, the series resistance employed when measuring up to 250 


volts; top right-hand corner, the shunt connected 


ween ter- 
minais AC, fig. 2. 


The next step can be to construct and insert the shunt 
for obtaining direct reading of milliamperes. ‘This con- 
sists of a small bobbin of ebonite wound with No. 30 


CALIBRATED 
" AILLIAMME TER 


Fig. 4.—Connections for E (ane as instrument in milli- 
amperes oy 


5 “ \ 
D.S.C. Eureka wire, and so adjusted as to make the 
figures on the scale represent true milliamperes. One 
end of this winding is connected to the + terminal, and 
the other to a small terminal C, fig. 2, added to the 
instrument terminal board. The bobbin itself is fixed to 
the top right-hand corner of the case. If finer readings 
than this are needed, the moving coil can be connected 


+ 
CALIBRATED 
AMMETER 


Fig. 5.—Calibrating the instrument in amperes. 


B 6 


. 
le ee ae 


CES 


MARCH 18th, 1925. 


l 4 

to a separate terminal, B, fig. 2, when the in- 

strument will give a full-scale deflection with 
about 8 milliamperes. 

Hs, To calibrate the milliampere current reading 
<S scale, it is necessary to connect a calibrated 
milliammeter in series with the instrument and 
supply both from a small battery- 
potentiometer arrangement as indicated in 
Fig. 4. In the case of the 25 mA scale, 
the shunt should be suitably adjusted 
until both instruments give similar read- 
ings. For the 8 mA scale, note where 
the needle rests at the different readings, 
and either mark the dial or take a note 
of its position on the scale for each point 
of reading required. Heavier currents 
may be measured by employing external 
shunts made of strips of resistance 
material and connected across the ter- 
minals marked A, B (Fig. 2). The cor- 
rect size for the shunts can best be found 
experimentally by connecting the instru- 
ment and its shunt in series with a cali- 
brated ammeter and battery, as in Fig. 5. 

When the work is completed, the terminals 
should be marked. The instrument will then 
read as follows :— 

0-8 mA by connecting to terminals A 


s and B; 


o-25 mA by connecting to terminals A and 

C and joining a copper wire between terminals B, C; 

Amperes, by connecting to terminals A and B and 
bridging them with a shunt ; 

0-25 volts by connecting to A and D ; and 

o-250 volts by connecting to A and E. When measur- 
ing volts, the connection between terminals B and 
C, and the shunt, should be removed. 


. Resistance Measurement. 


Apart from the utility of the converted instrument for 
the purpose of voltage and current determinations, it 
can of course be used for rapidly measuring resistance 
values. For instance; to find the resistance of one of the 
windings of an intervalve transformer which may be of 
the order of, say, 2,000 ohms, it is only necessary to 
measure the exact potential of a battery giving about 
10 volts, and then on the lower milliampere scale find 
the current passed when the unknown resistance is con- 
nected in series with the battery. Thus if the battery 
potential is 10.5 volts and current shown on the milli- 
ampere scale is 5.5, then the resistance value will be 


—-~., or roughly 1.900 ohms. The sum of other 


0055 


resistances in the circuit, such as the resistance of the 
instrument coil and the internal resistance of the battery, 
should be deducted, and can be estimated in this instance 
as being roughly 50 ohms. Low resistance values are 
best determined by shunting the terminals of the voit 
scale with the resistance to be measured and observing the 
decrease in the scale reading. It will, of course, be neces- 
sary in this instance to know precisely the resistance 
present in all.parts of the circuit. 
10 
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H.R.H. THE PRINCE OF WALES. 

The following is the reply of H.R.H. 
the Prince of Wales to the telegram sent 
by the President to His Royal Highness 
on the occasion of the annual dinner on 
Wednesday evening, 4th March. A 


delay in the delivery of the telegram | 


prevented this reply arriving in time to 
be communicated to those present at the 
dinner before they dispersed :— 
To: President, Radio Society of Great 
Britain, Waldorf Hotel, London. 
Am most grateful to you and the 
members of the Radio Society for your 
kind telegram of good wishes for my 
forthcoming tour. I wish all success 
to the Radio Society of Great Britain. 


Epwarp P. 
0000 


GERMANY AND JAVA WIRELESS 
SERVICE. l 


_ Direct wireless service has been estab- 

lished between Nauen and the Dutch East 

Indies on 1,800 metres wavelength. 
0000 . 


AMERICA HEARD IN SYRIA. 

Mr. G. H. Koran, of Saadnail Observa- 
tory, in Mount Lebanon, has picked up 
Signals from a station in the United 

- States on 70 metres wavelength, and has 
heard music played in America. 
oov0d 


THE IDEAL ANNOUNCER 

A Radio Voice Technique Committee of 
New York considers that the ideal an- 
nouncer should speak at an average rate 
of 175 words per minute, that he should 
have a voice of low middle range, speak 
in a formal but friendly manner, and in- 
troduce marked variations in pace, piteh 
and stress. 

0000 
THE WORLD'S MOST SOUTHERN 
STATION. 

The new station now being installed in 
the Antarctic contained on one of the 
South Orkney Islands, is believed to be 
the Southernmost station in the world. 

0000 


BROADCASTING IN RUSSIA. 

The first wireless concert in Russia was 
transmitted from the Trade Union Hall! in 
Moscow in December. The orchestra, 
which brooks no conductor, gave a per- 
formance which included Grieg’s ‘‘ Peer 
Gynt” suite, and the triumphal march 
from “ Aida.” 

©0000 


AMERICAN AMATEURS HEARD IN 
SWEDEN. 


The signals of about sixty amateur 
raadio stations in the United States and 


Canada have recently bee i 
eina ntly n heard in 
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Events of the Week in Brief Review. 


A BABEL OF CACOPHONY. 

It is understood that all the 350 rooms 
of the new hotel building at Miami, 
Florida, will be fitted with loud-speakers. 

~- 0000 

ELIMINATION OF INTERFERENCE. 

In the weekly bulletin of the Radio 
Society of Great Britain broadcast from 
2LO on March 12th, Mr. Maurice Child 
gave some valuable advice on the subjeet 
of selectivity and emphasised the import- 
ance of keeping the losses in the aerial 
circuit as low as is possible. A counter- 
poise of two or more conductors sup- 
ported from five to eight feet above the 
ground under the aerial was recom- 
mended. This can be -used either with 
or without the usual earth connection, as 
experience indicates. Useful advice was 
also given on the best methods of winding 
and using aerial tuning inductances and 
in ‘‘ balancing out ” disturbing signals. 

0000 
WIRELESS IN PARLIAMENTARY 
` BUILDINGS. 

A loud-speaker has been installed in 
one of the’recreation rooms of the Storth- 
ing Building at Oslo, for the entertain- 
ment of Norwegian legislators. 
understood that  Lieut.-Col. Moore- 
Brabazon, the Palhiamentary Secretary 
to the Ministry of. Transport has had a 
receiving set installed in his private room 
in the Houses of Parliament. 


It is also. 


7189 . 


CHANGE OF WAVELENGTH IN U.S.A. 


It is understood that the wavelengths 
of all “B” stations in the United States 
will shortly be revised. We look forward 


to a time when the ever-changing wave- 


lengths of that restless nation will have 
settled down to some degree of finality. 


0000 
PURITY OF REPRODUCTION. 
Those who recall the raucous-voiced 
utterances of the earlier loud-speakers, 
should not fail to attend the demonstra- 
tions of power and quality in the ampli- 
fication and reproduction of speech and 
music given at the Ideal Home Exhibi- 
tion by the Marconiphone public speech 
amplifying equipment. The equipment 
is used primarily to amplify the music 
of the Royal Air Force Band in the main 
hall at Olympia and to relay it into the 
small hall and the vestibule of the 
Hammersmith Road entrance. 
Provision is also made at Olympia for 
broadcasting such B.B.C. programmes as 


.may be available when the band is not 


playing. In this way the chimes of Big 
Ben often resound throughout the exhibi- 
tion. These famous chimes have quite a 
fresh significance: in the Ideal Home 
Exhibition. They add to the charming 
atmosphere of the Hamlet of Heart's 
Desire, so that visitors might well 
imagine the village clock striking the 


passage of a peaceful and perfect day. 


d a 


A corner of the Ideal Home Exhibition showing the war in which the loud-speakers are 


arranged for the distribution of band mu 


and broadcasting. 
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INTERNATIONAL RADIO TELEGRAPHIC 
: GONFERENCE. . . 

The Council of the Radio Society of 
Great Britain desirės to see tħe Society 
strongly represented at the International 
Radio Telegraphic Convention to be held 
during Easter week in Paris. It will be 
one of great interest and importance. 
Special arrangements for members of the 
transmitter and relay section have been 


made to secure adequate travelling and — 


hotel accommodation at a moderate and 
inclusive charge. . Ne 
Any member wishing to join the party 
should lose no time now in writing to the 
» Hon. Aaa SA the Transmitter and Re- 
lay Section of the Radio Society of Great 
Britain, 53, Victoria Street, London, 
S.W.1. i Å l 
-oo0o00 
NEWSPAPER'S DEBT 19 AMATEUR 
TRANSMITTERS. — 
Two amateur transmitters saved the 
situation at Decatur, Illinois, recentły, 
when the Decatur Herald was completely 
deprived of telegraphic communication 
with. the outside world owing to heavy 
snowstorms, In a moment of inspiration 
the wireless editor of the newspaper got 
in touch with a local amateur, Mr. Mark 
Spies, of the A.R.R.L., who in turn 
communicated with Mr. W. C. Fowler, 
of St. Louis. In this way relay workin 
was established, and for two nights bot 
the operators worked ‘‘ nine-hour 
watches,” supplying five ‘‘ front page 
stories.” These appeared in the Decatur 


Herald under the heading, ‘‘ By Amateur 


Radio.” 
0000 


LOCATING INTERFERENCE FROM 
POWER SUPPLY. 


Amateurs in Stamford, Conn., were for - 


a long time troubled with interference 
believed to be due to high power lines of 


the local lighting company and the rail- 


way system, Eventually members of the 
Plate and Grid Club installed an eight- 
valve super-heteorodyne receiver on a 
motor car and set out to locate the source 
of trouble, visiting first those sections of 
the city where interference was known to 
be serious. Most of the trouble was 
found near poles supporting transformers. 
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It was found that the signal strength was 
not as prokounced while the car was 
running parallel to the power lines, as 
when passing through side streets at right 
angles. About’ half-a-dozen bad leaks 
were discovered and reported to the re- 
spective companies, with the result that 
the interference no longer exists. 
0000 


BROADCASTING IN MALAYA. 

The Singapore Radio Society invites 
applications for membership, not only by 
those having expert technical knowledge, 
but also those interested in broadcasting. 
The society will endeavour to afford prac- 
tical help to all interested in wireless, to 
promote broadcasting, and to provide 
lectures and. demon: stratiéns. 


SHORT WAVES IN BROAD DAYLIGHT. 
Mr. J. L. Reinartz, of South Man- 


- chester, Conn., has succeeded in trans- 


mitting signals across the Atlantic in 
broad daylight on a wavelength of 
twenty-one metres. at 10 a.m., Eastern 
Standard time: The signals were picked 
up with great reliability by Mr. F. A. 
Mayer in Wickford, Essex. 
oo0o00 
MISTAKEN IDENTITY. 

Under correspondence in our issue of 
last week a letter appeared from a corre- 
spondent in Weybridge who signed ‘‘A 
Radio Engineer since 1912.” Mr. W. J. 
Crampton, M.I.E.E., a well-known resi- 
dent of Weybridge, and also a radio 
engineer of long standing, has received 
a number of communications from per- 
sons who attribute the authorship of the 
letter to him. Mr. Crampton disclaims 
all knowledge of the letter and is not in 
sympathy with all the views expressed 
t 


erein. 
0000 l 


NO LICENCED SWISS TRANSMITTERS. 


Mr. John Gysin, of Switzerland, in- 
forms us that, up to date, no amateur 
licences for transmission have been 
ranted in Switzerland, and, therefore, it 
1s incorrect to state that the ‘‘9’’ series 
belongs to that country. It is hoped that 
the first transmitting licences in Switzer- 
land will be granted within the year. 


Courtesy, Marconiphone, Lk, 


The amplifying equipment used in conjunction with loud-speakers installed at the Ideal 
Home Exhibition. 
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FLOOD WARNINGS. 
Arrangements are being made in Ger- 
many to broadcast warnings to towns in 
danger of sudden floods. Powerful loud- 
speakers will be placed in official build- 

ings for this purpose. - l 


BROADCASTING PARLIAMENTARY 
DEBATES. 


The vexed question of the advisability 
of broadcasting Parliamentary debates is 
not confined to England. The Massa- 
chusetts House of Representatives re- 
cently rejected a motion to install a 
transmitting device in the State House, 
in spite of the protest that voters have a . 
right to know what goes on in the General 
Court. 

In Sweden, also, three separate motions 
were made at the recent opening of the 
Riksdag to broadcast the debates. Simi- 
lar proposals may be expected in other 


Parliaments. 
. 0000 


HARD-WORKED OPERATORS. 

. The use of wireless between ship and 
shore continues to prow. Passengers now 
avail themselves of its services not only 
for business correspondence, but even for 
the ordering of flowers to meet the 
steamer on its arrival. 

The White Star liner ‘‘ Majestic ” 
during 1924 received and sent over 35,000 
messages, totalling 750,000 words, an 


average of 34 words per minute through- 


out each voyage, a considerable increase 
on her record for the Previous year. 
ooo 


8NA. 

Mr. B. W. Warren, 2APG, referring to 
the mention in T'he Wireless World of 
February 18th, of the transmissions of 
the station 8NA on 370 metres, states 
that he heard this station, strength RA, 
with a single valve receiver a 10.45 on 
the morning of January 18th. 

Oo 


`” VOLUME XV. 
Binding cases and indexes are now 


‘available for volume XV, which was com- 


pleted with the issne of February 4th, 
1925, and can be obtained from the Pub- 
lishers, Iliffe & Sons Ltd., Dorset House, 
Tudor Street, London, E.C.4, at a gost 
of 2s. 10d., post | free. : 

Cc 


FINE TUNING DIALS. 

We are informed that Messrs. Gaston 
E. Marbaix, of 27-28, Anning Street, 
London, E.C.2, are-British agents for the 
Accuratune Dial referred to in the recent 
article describing methods of obtaining 


fine tuning. 
0000 


NEW R.I. REPRESENTATIVES. 


Our Midland readers may be interested 
to know that Messrs. Radio Instruments, 
Ltd., have appointed the following repre- 
sentatives :—-For Manchester and Dis- 
trict: Manchester Radio Co., Ltd., 159. 


Oxford Road. For Liverpool District 
and North Wales: B.N.B. Wireless. 
Ltd., 65. Renshaw Street, Liverpool. 


For Bradford District.and the Northern 
District of Yorkshire: Frank Riddiough 
& Sons, Westgate. Bradford. For Shef- 


field District, South Yorkshire and 
North Lincolnshire: ©. E. Needham. 
Bros. & Sons, Change Alley, Sheffield. 
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AN INTERVALVE 
TRANSFORMER. 


A Design for sila Work. 


`- 


: The wriler shows how an efficient transformer may be constructed 
: with the minimum of trouble and with an expenditure of very 
: litfle labour, By the method described below the actual time 
: token in winding 16,000 turns was only 40 minutes. Only 
: ordinary tools are required, the winding being done with a 
hand brace. 

The construction of the transformer is ideal for experimental 
purposes, owing to the ease with which various ratios and 

. inductance values may be fried. 
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By A. R. TURPIN. 


HE main points to be remembered in transformer 
design are as follow : 
(1) Primary impedance to be large compared 
with that of the valve after which it is used. 
(2) Gauge of wire to be comparatively heavy~in order 
to prevent burnt-out primaries. 
(3) Core to have a large cross-section. 
(4) Low capacity between windings. 
(5) Low capacity between turns. 


For those who wish to build a good transformer with- 
out experiments, a design is described later, but -for the 
amateur who wishes to try the effect a different. ratios 
and turns, the procedure is as follows 

First, it is necessary to wind a scale: of slab coils. 
To do this, a former will be needed, which is constructed 
as in Fig. r. The two large dises are of din, ebonite 
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Another view of the transformer, 
showing the arrangement of the 
core and ebonite terminal strips 
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Front view of an experimental intervalve transformer. 


or fibre, and measure 3in. in diameter. They should he 
of this thickness, otherwise, as the slot fills with wire, 
they will bend déutwards, which is fatal. A third disc 
is cut from the same material 1}in. in diameter by $in. 
thick for large coils, and in. thick for smaller ones. 
These three discs are bolted together with a 2 B.A. rod, as 
shown Six equally spaced slots are now cut with a hack 
saw to within $in. of the centre, and me whole fixed in 
the chuck of a hand brace. 


fo Winding the Coils. 


The first operation is to fix the brace firmly, in such a 
manner that it will not work loose; the writer suggests 
that the horizontal handle be removed and two flats filed 
on the boss into which it screws, these flats being gripped 
between the jaws of the vice, as’ indicated in Fig. 2. 
With a large vice the frame may be gripped bodily by 
the jaws. 

The next point to consider is the spool containing the 
wire, which is No. 44 enamelled copper. 

One of the chief difħculties in winding fine wire coils 
is the continual breaking. but if the amateur follows the 
following instructions there is no reason -why a coil 
should not be wound without a break. The spool must 
be allowed to rotate easily, but not too freely, and this 
may be arranged by the following method : 

_A 2 B.A. hole is drilled in the work-bench in line with 
the slab coil former and at a distance of about 18in. 

If it is preferred not to drill a hole in the bench itself, 
a piece of hardwood clamped down firmly in any 
manner that may suggest itself will serve equally well. 
for drilling. Into this hole screw a length of 2 B.A. 
rod. and on the rod slide a 2 B.A. brass bush, flange 
upwards. The spool holding the wire is placed over the 
spindle, and everything is now ready to start winding. 

A short length of No. 30 silk-covered wire should 
be soldered to the fine wire, and the joint covered with 
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An Intervalve Transformer.— 


thin waxed paper. Sufficient thick wire should be allowed | 


to wind one layer. Having proceeded so far, the fine 
wire should be allowed to run between the first finger 
and thumb of the left hand, keeping a very slight pres- 
sure upon it, and it should be guided backwards and 
forwards slowly across the former, so that the wire will 
not bank up on one side or the other. 

The best position to hold the wire is about qin. from 
the centre of the former and slightly below it, as sug- 
gested by Fig. 2. An important point to note is that 
when it is necessary either to start or stop winding, the 
increase or decrease in speed with which the handle of 


Fig. 1.—Construction of the former for the slab coils. 


the brace is turned should be very gradual. The experi- 
menter should not try to work too fast to begin with, 
for a large number of turns may be quickly put on. With 
the usual ratio of gears used, 1 to 4, sixty turns of the 
handle per minute will give 240 turns of wire a minute, 
Or 3,000 in thirteen minutes. 

When the coil has been wound to the required dia- 
meter, a further length of stout wire should be soldered 
on, and a whole layer of this wound and fixed by wind- 
ing the end between two of the slots. 

Remove the former from the brace and with a needle 
and thread bind the coil firmly by passing the needle 
through the space in the bottom of the slots and then 
over the top; repeat this two or three times in every slot. 

Now put the coil and former in a bath of paraffin wax 
and allow to remain for about fifteen minutes. When 
the wax has set, but is not quite hard, remove the coil 
from the former. Then stick a strip of thick paper on 
the inner face of the coil. 

It is suggested for experimental purposes that four 
coils having an inside diameter of 1}in., an outside dia- 
meter of 2in., and a thickness of yin., and three coils 
with an inside diameter of 1}in., an outside diameter of 
2hin., and a thickness of 4in., be constructed. A fin- 
ished coil is illustrated in Fig. 3. 


Fig. 2.—Method of wind- 
ing the slab coils. 
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If these sizes are adhered to, a standard size of trans- 
former core stamping may be utilised when the best turns, 
ratio, etc., have been experimentally decided. 

Having constructed these coils, an experimenta] core 
must be constructed. This is made as shown in Fig. 4. 

Cut off a length of ebonite tube 3$in. long having an 
inside diameter of about łin., and fill with soft iron 
wires. Drill a hole in a piece of hardwoad qin. square, 
and into this fit 
the end of the 
core. Then cut 
up some small i 
squares of wood Fy 


LAYER OF THICK WIRE 


—. 


Fig. 3.—A complete 
slab coil. 


or ebonite to act 
as spacers. 
Now, suppos? 
we wish to try 
out a transformer l 
having a primary of 3,000 turns and secondary of 12,000. 
Place over the core a large slab coil, then a spacer, fol- 
lowed by a small coil, spacer, large coil, spacer, small 
coil, spacer, large coil. Join all. the large coils together, 


BINDING THREAD 


‘being sure that the windings all run in the same direction, 


and treat the small coils in a like fashion. 


: BUNDLE OF SOFT 
IRON WIRE 


- _ ITT 


BONITE TUBE 


Fig. 4.—A trial transformer, having an open core of soft iron wires. 


A number of experiments may be tried. For instance, 
the spacing and hence the capacity between coils may 
be varied. Likewise the position between primary and 
secondary coils, the number of turns, etc. 

It may be seen also that choke coils 
of various inductances may be tried out 
in a few moments. 

Having decided on the best type of 
transformer, the windings should now be 
mounted on a closed core, and for those 
who wish to built a transformer for use 
without experiment, that shown in Fig. 5 
Gf following a D.E.3 type of valve with 
an impedance of ahout 20-15,000 ohms) 
will be found excellent. 
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An Intervalve Transformer.— . 
The particulars are. as follow: 


For the secondary, three coils, 1$in. inside .diameter, 
afin. outside diameter, $in. thick, each containing about 


4,000 turns No. 44 enamelled wire. 


For the primary, two coils, 1$in. inside diameter, 24in. 
outside diameter, din. thick, each containing 2,000 turns 


No. 44 enamelled wire. , 


Assembling the Transformer. 


The core consists of about thirty-six pairs of No. 4 
Stalloy stampings, which may be obtained from Joseph 
Sankey and Sons, Ltd., 168, Regent Street. 
placed. into an ebonite tube 1}in. inside diameter and 
2fin. long until they are tightly packed, taking care that 
the white insulated sides all face in the same direction. 

It is, of course, necessary to mount the coils on the tube 
before assembling the core, and this should be done in 
the following manner: First, put on a large ebonite 
washer thin. inside diameter by: 2}in. outside diameter 
and in. thick ; then a large coil; next a spacer Ñin. — 
long cut from a piece of ebonite tube of sufficient inside — 
diameter to slip over the tube covering the core; now a — 
small coil, a fin. spacer, a large coil, a fin. spacer, a 
small coil,a yin. spacer, a large coil, and a large washer. 
The large coils should be joined together for the secon- - 
dary winding, and the small ones for the primary, the 
ends being brought out to terminals mounted on a strip 


Wrretzss VaLVE RECEIVERS IN PRIN- 
cCPLe anD Practice.*» By KR. D. 
Bangay and N. Ashbridge, B.Sc. 

The name of R. D. Bangay is so: well 
known as a sound writer on wireless sub- 
jects that his latest contribution, a book 
entitled “Wireless Valve Receivers and 

Circuits.” written in conjunction with 

N. Ashbridge, will very naturally attract 

special attention. 


The aim of the book has been to put the ` 


wireless amateur in possession of the 
necessary theoretical knowledge to enable 
him to follow intelligently what happens 
in the various circuits with which he may 
experiment i 

To cover the subject in a book of 
twelve chapters, the authors have set 
themselves a task of no mean order, but 
so much care has been taken to eliminate 
all unnecessary padding that the little 
volume as it stands contains a vast amount 
of well-expressed information on every 
page, and its value will be appreciated 
by amateurs whose acquaintance with 
the theory of wireless reception and the 
operation of different types of circuits 
may require revision or strengthening. 
It mast not be thought, however, that 
the book is merely theoretical. On the 
contrary, the authors have dealt, with 
their subject in an essentially practical 
manner, and have evidently borne in mind 
that almost every wireless enthusiast of 
to-day takes a very practical interest in 
his hobby. . 

The book contains over seventy dia- 
grams, all of an essentially practical 
character, and has a well-compiled index 
wie facilitates reference. Price 2s. 6d. 
net. 
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: Book Reviews. 


Tuxinc CoILs AND METHODS or TUNING.* 
By W. James. 


Much has been written on the subject 
of winding tuning coils, but most of the 
text books which have come to our notice 
merely give constructional methods and 
formule and assume too much technical 
knowledge on the part of the reader. 

In this book the author not only 
describes the practical method of wind- 
ing all kinds of tuning coils, but explains 
clearly and concisely tha problems to be 
considered in each type and their com- 
parative advantages and disadvantages. 
The elementary principles relating to 
resistance, capacity ant inductance are 
explained, and numerous formule and 
useful tables are given in the opening 
chapters. The well-known charts for 
finding at once the values of capacity and 
inductance to tune to a given wavelength 
or vice versa are reproduced. 

Fall details with explanatory diagrams 
and photographs are given of the con- 
struction and method of winding single- 
layer, bank-wound, honeycomb, duolateral 
and basket coils, with practical advice 
upon their respective merits and various 
methods of mounting. The different 
systems of tuning are also fully discussed 
and profusely illustrated with diagrams 
and curves. The book is priced at 2s. 6d. 
net. , 


\ | 
EBONITE WASHER | 
=i | 
x NO4 STALLOY 

STAMPINGS 


Fig. 5.—Details of the intervalve transformer illustrated. 


of ebonite as shown in Fig. 5. The core is now clamped 
with iron or brass brackets, and the windings may be 
encased in celluloid for appearance. 


Tue Howe Construcror'’s Easy To BULD 
Wiretess Sets.* By F. H. Haynes. | 


In this eminently practical book the 
author writes from his personal experience 
for the benefit of the amateur who wishes 
to construct an inexpensive and efficient 
receiving set, but may not possess the 
high skill and mechanical facilities of the 

rofessional instrument maker. The 
ome constructor who follows the very 
lucid directions given may: feel assured 
that he will not come up against a job 
requiring any special apparatus or any 
extraordinary skill in the construction, 

The six designs given comprise a 
simple crystal set, a single'valve set, note 
magnifier, three-valve set, H.F. amplifier, 
and detector valve set, and a power 
amplifier, which have all been specifically 
prepared for this book, and have not 
hitherto been described in journals. The 
function of,each component is plainly 
stated, so that the amateur may fully 
understand its use and appreciate its cor- 
rect relation to the other parts. 

A complete list of all the material 
required is given for each receiver, so 
that the constructor may easily estimate 
the cost, and the valuable advice on 
details of construction by one who has 
made these sets with his own hands will 
enable him to avoid or overcome any 
practical difficulties he may encounter. 
The book is offered at the reasonable 
price of 1s. 6d. net. 


(* Published from the offices of “ The 
Wireless World” by Messrs. Iliffe and 
Sons .Ltd.) 


B II 


194 


NEWS FROM 


A Wrong Idea. 


Considerable misconception still exists 
over the licence fee, and some listeners 
who have indoor aerials think that their 
is no need for any licence. A corres- 
pondent whose landlord prohibited the 
erection of an outdoor aerial voices his 
complaint in a letter to the B.B.C. There 
is no doubt as to the correspondent’s 
bona fides, but, like many others, he was 
mistaken in thinking that the licence fee 
was for the aerial and not for the receiv- 
ing set. 


A New Idea. 


It has been suggested that a subscrip- 
tion list should be opened to enable 
listeners who wish to hear only the best 
artists to contribute something towards 
the enormous cost. Apart from the fact 
that the B.B.C. cannuf under its contract 
with the Fostmaster-General obtain addi- 
tional funds in this way, the question 
arises whether listeners might not become 
surfeited with star casts night after 
night. The novelty would quickly wear 
off. 


oo0oo0o0 


oo00 


The New Wireless Bill. 


M.P.’s are being bombarded with pro- 
tests concerning the right of search 
proviso in the new Wireless Bill. By a 
curious coincidence it is estimated that 
more than sixty per cent. of the protests, 
so far as they can be tabulated, come 
from districts in which it is known that 
evasion of the Pee of licence fee is 
already practised. 


De Groot. ` 


On Sunday afternoon, March 22nd, De 
Groot. will broadcast from the Stucio at 


2LO for the first time. He has always 
hitherto been transmitted from the Picca- 
dilly Hotel. 

On the same day Wagner will be broad- 
cast by the British National Opera Com- 
pany from Manchester Station. 

oo00 


Foreign Listeners. 

Steps will presently be taken to clarify 
the position as regards foreign listeners. 
The situation is becoming critical, par- 
ticularly in respect of the Irish Free 
State, where listeners are paying the Post 
Office a licence fee of £1 and the Free 
State Post Office simply puts the money 
in the till and does nothing for it. 

It is believed that the majority of 
listeners in Belgium and France also 
spend a great part of their time listening 
to 2LO programmes, and there seems to 
be need for an International ‘Conference 
to straighten things out in the interests 


Madame Tctrazzini, with a Burndept receiver, listening to broadcasting. 
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THE STATIONS. l 


of both the Post Office and the B.B.C. 
exchequers. l 
©0000 E 


Two Sets—One Licence. 

The Postmaster General informed a 
correspondent last week that he does not 
at present see any objection to two or 
more wireless receiving sets being used 
“by the same family and at the same 
address under one licence.” 

The official tendency a year ago was 
to make each receiving set a separate 
item for which a licence fee was neces- 
sarv, the argument being that while father 
listened by means of the dining-room set 
daughter Angelina and her betrothed 
would be whiling away the time in the 
drawing-room with another set, either as 
the reason or the excuse for their isolation. 
But there is some sentimentalism in the 
official heart after all, and in some cir- 
cumstances a family might be entitled to 
ten or a dozen sets. I have heard of an 
enthusiast in the Thames Valley district 
who has a receiving set—either crystal 
or valve—in each of the eleven rooms of 


his house. He is getting a cheap ten 
shillings’ worth. 

0000 
Beware ! 


The B.B.C. wishes to warn the public 
that persons representing themselves as 
B.B.C. inspectors are calling on owners 
of receiving sets, and attempting to get 
possession of them on the pretext of over- 
hauling, standardising, and so forth. 

o000 
Tetrazzini. 

Prior to her appearance before the 
microphone, Mme. Tetrazzini, with her 
manager and accompanist, paid a visit of 
inspection to the studio at 2LO to 
‘‘sense'’ the atmosphere. In voluble 
French she expressed her admiration of 
the artistic arrangement of the studio 
and the preparations which were then 
being made for her broadcast perform- 
ance. “C'est épatant," she cried. ‘* It 
will fill me with happiness to sing to all 
those dear people.” 


Radio Drama. 

Apropos last week's Brevities on the 
need for a new technique for Radio 
Drama, a few. points might be of use to 
aspirants for dramatic honours. 

The best length for plays at present is 
that which occupies about half-an-hour 
in transmission. ‘‘ Triangle ” or 
“ Sex” plays are not required. Good 
adventure, melodrama, mystery or 
dramatic comedy plays are acceptable. 
Dream situations are capable of broad- 
casting well if carefully handled. 

Several points should be borne in 
mind. Elaborate stage directions as to 
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setting, placing of doors, tables, windows, 
etc., are useless. Players have to be 
arranged in the studio to conform to 
certain technical limitations and require- 
ments, so that their positions when speak- 
‘ing may bear no relation whatever to the 
story. A slight indication of the type of 
room or building is helpful, e7.,. a 
bachelor flat, a restaurant. etc. Similarly, 
scenic description can be slight: “A 
seashore in Devon,” “A railway 
station,” etc., is sufficient. 

Gestures and looks cannot be trans- 
mitted, so the character must say some- 
thing about everything that is required 
to carry on the story. As an obvious 
illustration; the villain, instead of glanc- 
mg furtively ‘at the telephone, must 
mutter as an aside, ‘‘Ha! the Tele- 
phone!” In general, the dialogue must 
give a “pointer " to every occurrence or 
situation—to. the gathering storm, the 
approaching footstep, the entry of a 
character and the discovery of documents 
revealing the conspiracy. ` 

Sound effects can largely replace 
` scenery. Sea coasts, ships’ decks, rail- 
way trains, restaurants, etc., can be 
indicated by ‘‘ effects,” as also can some 
actions, e.g., the launching of a boat, 
arrival of a coach or motor, or even the 
dispensing of a whisky and soda. 
Generally, would-be writers of Radio 
Drama will have to scrap present ideas 
very largely if they wish to impress 
listeners, But to those who succeed there 
isa wide field for effort, and, as Radio 
Drama develops, it will be found that 
their reward is not incommensurate with 
their efforts. 

oo0o0o0 


Parliamentary Proceedings. 

Negotiations are proceeding for broad- 
cast talks explaining in popular language 
Parliamentary proceedings from, week to 
week. These talks will, it is expected, 
be delivered by a well-knowm Member of 
the last Parliament, and if his verbal 
descriptions are as entertaining as his 
pen has proved in the past, listeners should 
find in his talks much entertainment and 
amusement. 
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An Incorrect Statement. 


The wireless correspondent of a Sun- 
ay Newspaper introduced his week’s 
Notes with the following flourish :— 

“Crystalites are the backbone of 
wireless, and at present exempt from 
P.O. licence. This may not be for long, 
but ought to be for ever. Ten shillings 
8 a real tax on a poor man who enjoys 
a little music after supper, but is 
nothing to the proud possessor of valves, 
H.T., and accumulators.” 

“Crystalites ° on reading the above 
paragraph no doubt lifted up their 
voices and cried a fervent “ Hear, hear.” 
but unfortunately for them adhe obiter 
dicter- was too good to be true. 

Whether wireless has a backbone, and 
whether “ Crystalites ’’ possess that 
anatomical distinction or not, they 
should not be under any misapprehension 
as to their alleged exemption from pay- 
ment of the Post Office licence. : 
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FUTURE 


Thursday, March 19th. 
‘London, 7.35 p.m. .. 
Manchester, 8.20 p.m. 


Aberdeen, 7.35 p.m. 
Friday, March 20th. 
London, 7.30 p.m. ... 
Cardiff, 7.50 p.m. ... 
Manchester, 7.30 p.m. 
Glasgow, 7.30 p.m. 
Saturday, March 2ist. 
Cardiff, 7.30 p.m. ... ` 


Newcastle, 7.30 p.m. 


Sunday, March 22nd. 
London, 3 p.m. 


FEATURES. 


Chamber Music. . 

The Halle Orchestra : Conductur, Hamilton 
Harty. S.B. to 5XNX. : 

Popular Evening. 


Popular Concert. 
Women’s Night. 

An Evening of Variety. 
Clan Campbell Night. 


Pre-War Reminiscences—II. Relayed to 
SXX. 
Popular Concert. ; 


a 


De Groot and the Piccadilly . Orchestra. 
S.B. to other Stations. 


London, 9 p.m. _... 
Birmingham, 3 p.m: 


: = Cardiff, 9 pm. ... ... ~—... “The Song of Miriam ” (Schubert). 

: ° Manchester, and 5XX, 9 p.m. ... Wagner rogramme by the British 

: National Opera Company. S.B. to other 
Stations. l 


i? Glasgow, 9 p.m. ... sa aie 
: Monday, March 23rd. 
Bournemouth, 8 p.m. ... an 
Glasgow, 7.30 p.m. as 
Tuesday, March 24th. 
5XX, 7.30 p.m. ... ae Te 
All Stations except 5X X.7.20 p.m. 
Wednesday, March 25th. 
London and 5XX, 7.30 p.m. 
Birmingham, 7.30 p.m. 
Cardiff, 7.30 p.m. ... ee 
Cardiff, 8.30 p.m. ... Sa 
Manchester, 7.30 p.m. 
Glasgow, 7.30 p.m. ... 
Belfast, 7.30 p.m. ... : 
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As for the rest of the paragraph, we 
are reminded of John Henry’s little story 
of a man who was complaining about 
having to spend ten shillings for his 
vear’s entertainment. “How much 
time,” said a friend, ‘do you spend on 
your newspaper each dav? ’’ “Oh. about 
an honr,? was the reply. “Well, you 
pay 25s. a year for that, don’t you? 
What are vou jibbing for over ten shil- 
lings for many hours of entertainment 
every day of the year?” 


o000 


“Evening Standard ” Broadcast Concert. 


The excellent musical programme given 
under the auspices of the Evening 
Standard must have afforded great delight 
to a widespread multitude of appreciative 
listeners, 

Madame Tetrazzini’s marvellous voice 
naturally requires the reverberation of a 
concert hall or opera house to get the full 
charm of its wonderful tones, which were 


“somewhat damped by the heavily cur- 


tained studio. Her perfect intonation 
and easy execution of the most florid 
passages were indeed a joy to hear, but 
it must be admitted that the tender notes 
of Madame Buttertly’s aria were lost in 
the receiver, and, on the whole, the re- 
production of the flute-lke passages in 
her rendering of “O luce di quest’ 


Ballad Programme. _ 
Classical Programme.’ 


“Art in Italy.” 


Winter Gardens Programme 
“ In Days of Old.” 


Casano’s Octet. : 
A Ballad Opera: ‘‘ The Red Pen.” ; 


Popular Classics. 

Operatic Programme. 

Early Italian Opera. . 

A Few Welsh Favouritts. 

Band of the Prince of Wales’ Volunteers. 
“ Where the West Begins.” 

Symphony Concert. 


. 
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anima’? was more satisfactory from a 
purely acoustic point of view. 

Madame Tetrazzimi’s last group of 
songs in English was especially charm- 
ing, and her singing, as was to be 
expected, was characterised by evenness 
of tone throughout its great range and 
absence of tremolo. 


o0o000 


A Reminder. 

Many people are reporting to the 
B.B.C. that their acrials are charged with 
static electricity, particularly during 
snow and hail storms. Listeners me 
reminded that they should earth their 
sets when switching over. 


oo00 


, Daventry. 

Although the new high-power station 
at Daventry is not expected to be ready 
for two or three months to come, Mr. 
Rex Palmer, who «= adding to his multi- 
farious duties as Station Director of 2LO 
the directorship of the new station, is 
already vetting busy on the arrangement 
of Daventry’s work. 

Artists in London areas will be dealt 
with by the new Station Director, and it 
is fitting. therefore, that Mr. Palmer 
should combine the duties of director of 
both stations, thereby securing co- 
ordination. 
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At Work on the Daventry Broadcasting Station. 


4 | VHE development of broadcasting in this country is 
rapidly moving ahead, and the high power station 
of which mention has already been made is begin- 

ning to take a definite form. Our representative, ọn the 
occasion of a recent visit to Daventry, found that the 
central buildings were already nearing completion, as is 
evident from the illustrations 
on this page, whilst the 
foundations for the masts 
will soon be ready to receive 
the steel mast sections, and 
several of the anchorages for 
the guys are either marked 
out or already in place. 

On approaching the site 
from the main London to 
Birmingham road, the station 
is seen to be located nearly 
a mile from the roadway, on the high ground which is 
known us Borough Hill, and history tells us that it is here 
that once stooc the tree which appears in the Common Seal 
of Daventry, and from which the town derived its ancient 
name of ‘‘ Daintree.” A light railway with petrol loco- 
motives has been laid from the main road to the top of the 
hill for the purpose of transporting building materials. 


One of the mast foundations. 


f i ` 
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Another view of the station buildings. 
B I4 i 


plate is to be attached are seen projecting. 
are used, of course, to poa up the cement faces during 
setting. 


The station building, of which most of the brickwork is 
completed, is to consist of a main central hall for the 


accommodation of the wireless equipment proper, with 
the power house on one side and on the other the work- 
shop. 
offices are 


The battery and instrument rooms, studio and 
in the form of extensions from the main 
. building and can be seen in 
the illustrations as that part 
of the building in which the 
roof is already completed. 
The aerial will be carried 
by two steel lattice masts 


sooft. in, height. As the 

station buildings are situated 

The botts to which the base away beeen ie 2 
The boards masts, a “T” aerial will 


be employed and the aerial 
wires will be of cage forma- 
tion. The distance between the masts is Sooft., and a 
matter of interest is the fitting of lamps reflecting ver- 
tically into the sky at the top of each mast as a guide 
to aircraft. : 

The earth screen will consist of a number of elevated 
Wires running out in all directions to a distance of 10oft. 
from the central building. 


Most of the bricks are laid and work is in hand on the reofing. 
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Croydon Wireless and Physical Society. 

At the last meeting of this society Mr. 
Camplin delivered an interesting lecture 
on “The Design of Experimental Wire- 
less Receivers.” The lecturer dealt with 
the essentials to be aimed at in designing 
wireless receivers, and exhibited circuits 
of one, two, and three valve sets which 
he found gave most satisfactory recep- 
tion. A useful: discussion followed, after 
yhich a hearty vote of thanks was 
accorded the lecturer. The 
announ that the next lecture would 
be by Mr. P. G. A. H. Voigt on “ Dual 
Amplification.” | 

Hon. Secretary : Mr. H. T. P. Gee, 51- 
52, Chancery Lane, W.C.2. — 

Norwich and District Radio Society. 

The second of the series of fortnightly 
meetings arranged by this: society was 
held on Tuesday evening in the Colman 
Room, Y.M.C.A., St. Giles Street, 
Norwich. The proceedings on this occa- 
sion took the form of a lantern lecture 
which, by the courtesy of the Igranic 
Electric Company, was delivered by their 
representative, Mr. Goss. - 

Basing his remarks upon the fact that 
the quality of a receiver is neither better 
nor worse than the quality of its com- 
ponents, the lecturer proceeded, with the 
aid of some descriptive slides, to deal 
exclusively with the merits and otherwise 
of various coils and their peculiar uses 
in connection with alternative circuits. 
Not the least interesting perhaps were 
his concluding remarks and pictures 
showing photographs of some of the 
machines, with close-up views, in the 
actual process of coil winding. 


Radio Society of Highgate. 

At a meeting of the Radio Society of 
Highgate, held at the Highgate 1919 
Club on February 26th, Mr. E. B. C. 
Kerry gave an interesting lecture on 
“Loud-speaker reception of broadcast, 
with three different types of Amplifica- 
tion.” Mr. Kerry briefly described his 
apparatus, which was buiit on the unit 
system, enabling easy changes of circuit. 
The lecturer deplored the use of reaction 
on the aerial for reception of local broad- 
cast, and said that in most cases the chief 
cause of distortion emanated from its 
misuse. He emphasised the need for 
pure rectification,. and that was only 
obtained by working the detector valve 
on the proper part of its characteristic 
curve, the Pest point being obtained by 
the use of a separate high-tension bat- 
tery. He then demonstrated a 2-valve 
transformer-coupled. amplifier, pointing 
out the need for grid bias. In a further 
demonstration of choke-transformer and 


ERPS „ern 4 s an 
me 


NEWS Par 


club news of general interest. 


secretary . 


ND v 


Secretaries of Local Clubs are invited to send in for publication 
All photographs published will 


be paid for. 


transformer-choke amplifiers, the mem- 
bers were able to judge for themselves 
the difference in quality of the reproduc- 
tion. Mr. Kerry gave some interesting 
details of the types of valves best suited 
for the methods of amplification, and 
recommended one of the latest types of 
power valves now on the market. His 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH fith. 
Goldere Grecn and Hendon Radio Society. 
—At 8 p.m. At the Club House, Willi- 
field Way, Golders Green. “ High Fre- 
puny Currents and Electrical Ware 
>roduction.” Lecture and Demonstra- 


tion. By Mr. Maurice Child. 


THURSDAY, MARCH 18th, 
The kadio. Society of Highgate.—At 8 
p.m. At Highgate 1919 Club, South 
Grove, Highgate, N.6. Surprise Even- 


tng, 
Derby Wireless Club.—Reinartaz Circuit 
with Demonstration. By Mr. Allwood. 
Luton Wircless Society.—_At 8 pm. At 
the Hitchin Road Boys’ School. ‘' Es- 
International Language 


ranto~-the 
or Radio,” Lecture by a Member of 
the Britteh Esperanto Association. 


FRIDAY, MARCH 2th. 

T. and R. Section, Radio Society of Great 
Britain.—At_ the Institution of Elec- 
trical Engineers, Victoria Embank- 
ment. “ gg fr Debate.” 

Shefficld and District Wireless Society.— 
At 7.30 p.m. At the Department of . 
Applied Science, St. George's Square. 
Lecture, By Mr. J. Hollingworth. 


TUESDAY, MARCH 2th. 
Liver pool Co-operative Association.—At 
157, Oakfield Road, Liverpool. ‘' Short 
Wave Reception.” By Mr. H. Hardy. 


WEDNESDAY, MARCH th. 


Manchester Radio Scientific Soctety.—Open 
_ Bvrening. 
Radio Society of Great Britain.—At the 
Institution of Electrical Engineers, 
Victoria nkment. At pm. 
" Testing and Measurement of Wireless 
.Com ponents.” By Mr., . Turner. 
Streatham Radio Society.—At Streatham 
Hilt College, 35, Streatham Fill Road, 
-W. ‘Direction Finding.” By Mr. 
A. G. King. 


remarks on the acoustic properties of 
various loud-speaker horns were of great 
interest, and his statements were amply 
justified by the excellent reproduction. of 
the orchestral pieces played by the 
B.B.C.’s London station on a loud- 
speaker embodying his own improve- 
ments. 

A 2-valve resistance-coupled amplifier 
loaned by Mr. G. A. V. Sowter gave a 
further comparison. Mr. Sowter ex- 
plained that he considered that resistance 
amplification was best used-with a crystal 
rectifier. 

Application for membership to this 
society should be made to the Hon. Sec- 
retary: Mr. F. J. W. Squire, 31, Harvey 
Road, Hornsey, N.8. | 
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Nestanglo Radio Society. 

On February 19th the Nestanglo Radio 
Society reeeged, a visit from Captain 
Plugge, B.St., who gave an interesting 
address on “Continental Broadcasting 
Stations.” 7 

At the meeting orf February 26th the 
society held an experimental night, when 
Mr. G. Harrison, one of the members, 
demonstrated a two-valve set of hif own 
construction, whilst .other members 
brought sets for testing and criticism. 

On Thursday, March 65th, a’ most 
enjoyable talk was given by Mr. J. E. 
Nickless, A.LE.E., on ‘‘Early Detectors 
and Short Wave Reception.” 

Hon. Secretary: Mr. J. H. D. Clark, 
6-8, Eastcheap, E.C.3. . 


TRANSMITTING NOTES. 
20 to 40 Metres. 


Mr. G. Marcuse, hon. secretary of the 
T. & R. Section of the Radio Society of 
Great Britain, wishes to call attention to 


the fact that very few amateurs in this 


‘country are as yet licensed to carry out 
experiments on a wavelength below 980 
metres, and he therefore hopes that Mr. 
Laurence Manning, whose letter appeared 
under “ Correspondence ” in the issue of 
the llth March, will have a little 
patience, after which it 1s hoped that the 
necessary licences will have been obtained 
and definite arrangements for short wave- 
length tests will become possible. 


Across the Atlantic on Two Watts. 

Mr. C. L. Naylor, GSSI, sends a report 
of successful two-way working across the 
Atlantic on 2 watts. 

G2NM on Indoor Aerial in Australia. 


A report from New South Wales states 
that G2NM was heard there on January 
19th with two valves on an indoor aerial. 


_ Forthcoming Transmitter Meeting. 


What is termed a “ Mystery Debate ” 
will be held by the T. & R. Section of 
the R.S.G.B., on March 20th, at the In- 
stitution of Electrical Engineers. It is 
hoped that all members will make 
arrangements to attend for this meeting 
of special interest. 
Long-Distance Work with America. 

The American fifth district stations 
have been coming in well here, even after 
full daylight, and work has been done 
with 5UK later than 8 a.m. 

Mr. Schnell, LAW, who is now working 
almost every night at 0030 G.M.T. on 
75 and 40 metres, is heard well on both 
of these wavelengths. Mr. Schnell is 
shortly leaving America for Australia, 
when he will take his set with him. 
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SHE Front Panel.—In the process of construction. 
the instrument is built up as two units, each of 
which is completely wired after assembly. ‘Thus, 

the front ebonite panel carrying the switches and tuning 
condensers must be built up and wired as if it were 
a complete instrument in itself. The panel must be 
accurately squared up, as it forms a basis around which 
the woodwork is subsequently to be built, and any small 
discrepancy as regards squareness will cause trouble in 
the making of the wooden container. The ebonite used 
can be purchased finished with a special matt surface, 
which not only obviates the necessity of rubbing down, 
but produces an appearance superior to that which can be 
obtained by other finishing processes. The positions for the 
centres are given, though the setting out of the holes for 
securing the condensers must be done with the templates 
supplied with these components. If only one tuning con- 
denser is used owing to the closed circuit being dispensed 
with, its centre should be 2#in. down from the top edge 
and equidistant from the two sides. Referring to the 
switches, when the reaction reversing switch is abandoned 
alternative positions are shown for the aerial tuning switch 
and the switch for the closed circuit. When the closed 
circuit is omitted, and only one condenser dial and a 
single change-over switch are carried by the front panel, 
a good appearance can be obtained by balancing this 
switch with the press-button, which is fitted! to break the 
filament circuit. In the front view of the instrument, the 
closed circuit tuning condenser 1s on the left, as this dial 
receives less attention than that used for tuning the aerial 
circuit, which is placed on the right for easy manipula- 
tion with the right hand. The aerial terminal is on the 
B 10 


Building a Resistance Coupled Tuners 


Amplifier. 


The considerations governing  distortionless 
reception were discussed in the previous issue 
and this consiructional 
details for designed to 
operale a loud-speaker, maintaining a maximum 


of purily of reproduction. 


instalment gives the 


building a receiver 


HAYNES. 


3 of the previous isstie.) 


BYTE 5 


(Continurcd from page 14 


left. as is usual. The aerial tuning switch is on the right 
beneath the aerial tuning condenser, with the closed cireuit 
switch on the left and reaction reversing in the centre. 

‘The wiring of the front panel is shown separately, so 
that it can be completed but for the leads which link 
to the remainder of the apparatus on the baseboard, these 
being left sufficiently long for the purpose. A connector 
strip is made use of for joining the flexible wires from 
the coil holder to the stiff internal wiring of the set, and 
is merely a piece of ebonite screwed to the woodwork 
and carrying six 4 B.A. screws, which may be driven into 
tapped holes or held in position with back nuts. A pair 
of tags under each screw for connecting the wires will 
be found particularly convenient, should it be necessary 
to reverse the leads to the coil holder, or, on the other 
hand, the entire coil holder can be removed without 
disturbing the arrangement of the internal leads. 

The Baseboard Apparatus.—The components carried 
on the baseboard must be arranged to be clear of .the 
equipment of the back of the panel, and using the parts _ 
listed in the previous instalment, the dimensioned base- 
board layout can be adopted. An endeavour has been 
made to arrange the apparatus so that the wiring will be 
as short and direct as possible, and it will be seen that 
the components forming each of the amplifying stages are 
similarly arranged excepting that the anode resistances are 
set up at right angles to each other to avoid inter- 
action between the magnetic fields which surround them. 
Anode resistances of the type shown are not entirely non- 
inductive, and, if assembled side by side, may cause the 
low-frequency circuits to break into self-oscillation. . It 
might be mentioned, also, that great care must be taken 
with regard to the wiring to maintain perfect insulation 
and moderately low capacity and inductive effects between 
the leads, for, as compared with transformer’ coupling, 
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Eliminating Distortion.— 

these matters become of utmost importance., The necessity 
of using grid coupling condensers having mica as a di- 
electric has already been. mentioned, and these will have 
to be specially made up for the purpose, as suitable mica 
condensers cannot be purchased. A supply of small trans- 
‘mitting condensers should be procured from a dealer in 
ex-Government material, which, on melting out the wax, 
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will be found to consist of.a number of sections connected 
in series. One type which-was used in the trench trans- 
mitting set contains ten sections giving a total capacity 
of about 0.002 mfd. Each section will, therefore, have ~ 
a value of ten times 0.002 mfd., and the entire, ten sec- 
tions connected in parallel will have a capacity of one 
hundred times 0.002 mfd., and be suitable for our pur- 
pose. Another type of transmitting condenser which is 
h available and ʻa product of the 
# J Dubilier Company, has a capacity of 
o.or mfd., and is designed to with- 
stand 20,000 volts when used in com- 
mercial type spark transmitters. 
When the wax has been melted out, 
twenty sections will be found, each 
having a capacity of o.2 mfd. The 
condenser to be used should be 
mounted up in a box made from thin 
tin plate fitted up with connecting 
tags and sealed in with wax or pitch. 
Other simpler methods of mounting 
will readily. present themselves. 
The Box Work.—The baseboard 
is best constructed from planed in. 
mahogany, with grain parallel to the 
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longer dimension. (Cross battens 
© about íin. wide are 
‘STK oe on the underside 
A peers o. prevent warping, and 
p should be screwed and 
glued into position. The 


side pieces which support 
the platform to which the 
coil holder is attached 
are, of course, higher 
than the depth of the 
panel, so that the components will 
not foul the baseboard, and a good 
appearance is obtained by insert- 
ing wooden strips above and below 
the panel. The coil holder platform pro- 
jects over the front of the instrument 
and its edges are rounded. Vertical filets 
are used for attaching the panels by 
means of four screws, and these should 
provide for leaving the face of the panel 
projecting about -/yin. above the wood- 
work. 

Operation.—When connecting up it 
may not be found necessary to apply 
separate H.T. battery potentials to each 
valve circuit, for final regulation can be 
carried out by adjusting the grid biassing 
potentials. The detector valve may te 
of the D.E- 5 type if the receiver is to 
be used in an oscillating condition. Pcr 
receiving from a local station, however, 
the use of reaction should be avoided, 
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and the necessary- selectivity obtained, if 

required, by use of the closed circuit. In 

this case the first valve should be a 

D.E.5.8, and a test should be made with 

the grid leak connected straight across the 
A 17 


he solha side of the filament battery so as to 
first valve, a condition which may be found to pr 
in a resistance coupled circuit. 
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Eliminating Distortion.— 
grid condenser. The second ut 
valve iş a D.E.5.B and the 
third a D.E.5.. The set will 
work quite well and give good 
amplification with a voltage of 
‘yoo and grid biassing batteries 
of only one or two cells, 
though it will probably be 
found better to operate the set 
with a couple of hundred volts 
to every valve (assuming the 
first to be a D.E.5.B with grid 
leak across the condenser and — 
picking up contact with the | 
minus side “of the battery), 
and introducing grid bias up 
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The wiring of the tuning panel. The two section 
aerial tuning condenser is on the left. Position 1. 
Aerial circuit only in operation and closed 
oscillatory circuit leads broken. Position 2. Closed 
circuit in action for selective reception. Position 3. 
Sections of the aerial tuning condenser in series 
and parallel! with the tuning inductance. Position 4. 


The above illustration gives 
the constructional details of 
the box work. 
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A cofer can be made "Sug 
after the instrument has — 
been completed to protect 
2 J JA the apparatus from dust 


to about g volts. Reference has already been made, 
when discussing the circuit principle, as to the steps 
to be taken to bring about oscillation, either by reduc- 
ing the value of the first anode resistance or by shunt- 
ing it with the secondary of an intervalve transformer. 


Results on Test. 


Tested at a distance of 12 miles from 2LO 
good loud-speaker reproduction was obtained 
using a single wire “L” aerial soft. in 
length and about 32ft. in mean height. The 
reaction coil socket was short-circuited with a 
double-ended plug, and reception on the closed 
circuit was, if anything, slightly stronger than 
with the direct-coupled circuit. When direct- 
coupled, a Gambrell ‘‘ C ” coil (equivalent to 
a ‘* 75°’) was used for aerial tuning, whilst 
on switching over to the closed circuit, results 
were improved by connecting the aerial con- 
densers in parallel with a “ B?” coil {or 
‘“ 50°’), and inserting the ‘fC ’’ coil in the 
closed circuit coil-holder. Birmingham (5IT) 
was also tuned in at moderate strength, and . 
Cardiff (SWA) weakly without the use of re- 
action. With the reaction coil in operation 
most of the European stations have been heard 
at sufficient strength for loud-speaker work, 
while on the short wavelengths with coils 
“a2,” ‘ca,’ and ‘‘A,’’ American- amateur 
Morse transmissions can also be read. With 
telephone receivers several of the American 
broadcasting stations have been heard at suffi- 
a I S cien strength to be intelligible, while KDKA, 
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Both sections in parallel across the inductance. Positions 5 and 6. Reaction Pittsburg, Pennsylvania, comes in well on the 
ersing sw coin ween c and e erminal strip an se : 
board. m and n, reaction coil. o and p, aerial coil. q and r, closed eiren coil. Short wavelength of 68 metres. 
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Interior of a high-power 
transmitting station. 
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PART II. 


Discussion-of a Type of Interference Set Up by Local High-power Stations. 
By N: W. McLACHLAN, D.Sc.(Eng.), M.LE.E., F.Inst.P. 


HEN a continuous wave telegraph station is 
transmitting signals in the Morse code, a series 
of clicks can be heard in near-by receivers, 

these corresponding to the make and break of the current 

in the transmitting aerial. o 
The click is caused by the sudden rise and fall of the 

current through the phones corresponding to make and 

break at the transmitter. A simple mode of simulating 
key clicks is to put a pair of telephones (high resistance 

type or low resistance with transformer) in series with a 

battery and an interrupter. Let the interrupter be set to 

give clean breaks at ten per second. A series of clicks 
will be heard“at make and break, these corresponding to 
the sudden current changes in the telephone receiver. 
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Fig. 2.—Valve circuit for studying key 
clicks. The battery may be replaced by 
an A.C. source and the valve set to rectify. 


rie. 1—Simple ct 
c for stu r 
dias @ Key 
EH insert a resistance of, say, 30,000 ohms (a valve 
a serve the purpose) in series with the phones, and 
: at the battery voltage to give the same steady 
current as before. The initial clicks will become more 


severe, since the current rises more rapidly, owing to the 
augmented value of R/L. If a high inductance of small 
resistance is inserted to replace the high resistance, the 
clicks will be less severe, since R/L is less than before 
and .the current grows more gradually. With the cus- 
tomary class of telephone there is not only the effect of 


¿the rising and falling current, but in addition the’ im- 
pulsing of the reed or diaphragm. This occurs at the 


beginning and end of a dot, 7.e:, at make and break. 
The natural frequency of the diaphragm is generally 
masked by the sound of the click. 


Magnitude of the Clicks. 


The magnitude or abruptness of a click depends on the 
rate of rise and fall of the current, z.¢., upon the wave- 
form of the-modulation. In a circuit similar to the one 
considered here, the wave-form will be akin to that shown 
in Fig. 3. : | 

A more rectangular profile can be obtained by using a 
shunted condenser circuit similar to that illustrated in 
Fig. 1. A perfectly rectangular current- wave-form is 
only possible when the telephones have zero inductance 
or capacity. The voltage wave-form is obviously rect- 
angular under the preceding conditions. 

_A closer approximation to receiver conditions can be 
secured by putting the phones in the anode circuit of 
a rectifying valve and using either A.C. or D.C. to 
operate on the grid of the valve, as illustrated in Fig. 2. 
Finally, to study the circuital effects in key clicks, an 
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Interference.— 

actua] transmitter must be used, although a model is 
serviceable. . There are, of course, no difficulties in 
studying the key clicks from any near-by station on one’s 
awn receiver. By using a circuit with variable selec- 
tivity, the intensity of the click can be controlled. The 
higher the selectivity, the less the click. 


The Wave Band. 

In an analysis of certain classes of interference, it is 
extremely useful to consider the ‘‘ wave band ’’ or spec- 
trum of the interfering signals. - By aid of this artifice 
it is fairly easy to obtain a mental picture of the. action 
of the interference upon the receiver. Since the problem 
of ‘“ wave band ” is of great importance in both radio 
telegraphy and telephony, a detailed treatment will be 
given without recourse to mathematics. 


Fig. 3.—Rectangolar modulation of telegraph transmitter devoid 
of time lag. 

It is common knowledge that between wave lengths of, 
sity, 500 to 1,000 metres, only a limited number of 
stations can work. It might be argued that, by increas- 
ing the selectivity of. the receivers, preserving a constant 

wavelength, and cutting out harmonics at the transmitter, 
the number of stations would be increased appreciably. 
Unfortunately, this argument is based on an erroneous 
hypothesis. When the current in a transmitting aerial 
varies, the result is equivalent to modulation of the carrier 
or main wave of the station. The alteration in current 
also yields shock excitation of the aerial, which varies 
in degree according to the rate at which the current alters. 
The result is to create both the fundamental and partial 
oscillations of the aerial. The presence of a loading in- 
ductance, shortening condenser or both, is to make the 
relationship of these oscillations depart from the usual 
sequence I, 3, 5, 7, f.e., the partials are not integral 
multiples of the fundamental. These oscillations, caused 
by shock excitation, die away in accordance with the 
decrements of the aerial for the fundamental and partial 
frequencies under consideration. 

In broadcasting, for example, the modulation is really 
a succession of transients, so that both transmitting and 
receiving acrial are continually being mildly shock excited. 

Over and above these ‘‘ excited ” oscillations there are 
others due to what may, for the sake of convenience, be 
referred to as modulation. Everyone knows that the 
audio modulation of a broadcasting station is concomitant 
with ‘‘ side frequencies,” 7.e., if the carrier wave has a 
frequency of 10° and the highest audio frequency is 
8,000, the wave band of the station is 10°+8,000 cycles, 
t.e., 16,000 cycles. We have now to deal with this wave 
band in telegraphy. Take the simple case of a station 
sending regular dots at fifty per second (about 130 words 
per minute). When the wave-form of the modulation is 
plotted, it consists of a series of rectangies as shown in 
Fig. 3. The vertical strokes represent the make and 


hreak of the voltage on the oscillator. The aerial current 
l See Keperimental Wireless, April, 1924. 
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is assumed to attain its maximum and zero yalues at the 
respective moments when the transmitting key is closed 
and opened respectively. - 

In practice this is, of course, impossible, owing to 
electromagnetic inertia, for the current cannot attain its 
maximum value immediately the voltage is applied. This 
is depicted in Fig. 4. When the modulation of the trans- 
mitter is regular and recurrent, i.¢., it is periodic, it can 
be analysed by Fourier’s theorem. The analysis shows 
that the carrier wave can be considered to be modulated 
by oscillations of the following frequencies : 50, 150, 250, 


_ 350, etc., ad infinitum. The wave-form of the modula- 


tion is determined by the phases and relative amplitudes 
of the harmonic constituents. Moreover, the wave band 
of any telegraphic transmitter having regular modulation 
is infinite in extent. 


The Effect of the Receiver. 


Coming now to the receiver, the aerial is excited by 
a carrier wave modulated by the audio frequencies 50, 
150, etc. If the receiver were such that the frequencies 
had the same amplitudes and phases as those at the trans- 
mitter, the voltage variations on the grid of the rectifier 


(assuming a simple aerial and detector valve) would be 


| A222 29 2525 @ 
Fig. 4 —Current wave-form of modulation in transmitting aerial— 
slightly exaggerated to show the effect of electromagnetic inertia. 


similar to those of Fig. 4. Such a receiver would obvi- 
cusly be distortionless. Owing to selectivity and tuning 
at the receiver, the amplitudes of the side frequencies— 
especially those more remote from the carrier—are re- 
duced in intensity and altered tn phase, thereby altering 
the wave-form of modulation. Furthermore, additional 
frequencies are added in general, due to the curvature of 
the rectifier ? characteristic, although with a strong hetero- 
dyne the amplification is almost linear. It is these modu- 
lation frequencies which cause key clicks. The more 
faithful the reproduction of the incoming signals at the 
receiver, the greater the key click. A receiver of low 
decrement will attenuate a large number of the side fre- 
quencies and alter their phases so that the signal profile is 
rounded. The effect of the rounded signals is to cause 
the current in the phones to rise and fall much more 
gradually, as depicted in Fig. 5. It can also be shown 
that with the irregular modulation encountered in tele- 
graphic communication the wave band is infinite in extent. 
In practice, however, the width of the received band can 


E css 


Fig. 5.—Diagram showing the effect of low resistance filter 
circuits at a receiver on the approximately rectangular modulation 
at the transmitter. When ali but the fundamental side frequency 
are extinguished the curve is sinusoidal. This applies to s 
sequence of regular dots. Under the latter condition the 
amplitude Y would increase from the beginning of the transmission 

until an approximately constant value was attained. It is to be 
understood that the above curve is merely the upper “ envel is 
of the radio arequens? oscillations, j.¢e., the lower portions of the 

lilations have been omitted. 


3 The various band frequencies beat with each other. 
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Interference.— 


be relatively narrow, since little energy is convéyed by — 
harmonics of more than triple frequency [on dots at the. 


speed of transmission]. 

Consider a station sending dots at fifty per second. If 
there is no local oscillator and the receiver is so selective 
that all the frequencies 150, 250, etc., are suppressed, a 
note of fifty per second will be heard, this being con- 
tinuous. As the selectivity of the receiver is decreased, 
other frequencies, e.g., 150, 250, are brought in, and the 
note becomes mixed until it sounds like a series of clicks 
when many frequencies are present and the phases are 
appropriate. This argument applies whether a local 
oscillator is used or not. In practice the local oscillator 
and rectifier make the matter complicated, as a numerical 
example will easily show. Let the carrier wave be 40,000 


cycles, the local oscillator 42,000, and consider the effect 


of two side frequencies, viz., 40,000+50 and 40,000 
+150. There are in all six frequencies, namely, 42,000, 


a 
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40,150, 40,050, 40,000, 39,950, 39,850. The result is 
that.these six heterodyne each other and give the. following 
beat notes : 1,850, 1,950, 2,000, 2,050, 2,150, // 100, 150, 
200, 300, // 50, 100, 200, /'50, 150, // 100. After recti- 
fication there are ten different notes due to the interaction 
of the six high frequency waves. First we have the 
original 50 and 150, their doubles and difference. When 
a note filter is used, these are suppressed. There are 


. also the notes 2,000 +50, 2,000+150, and 2,000, these 


being equivalent to modulation of the beat tone by 50 and 
150 cycles. 

We have tacitly assumed the transmitter to have no 
harmonics, but this is seldom if ever true in practice. 
Moreover, the modulatory frequencies create subsidiary 
bands round each harmonic. In- general, these are not 
serious, but are of more importance in telephony than in 
telegraphy, since the modulation characteristic in the 
former taSe extends over a very wide range (16,000 
cycles). 


BIAS. 


The Importance of Gperatine Amplifying Valves with a Suitable Grid Potential. 


By G. H. WATSON. | \ 


HE necessity of a. grid bias on audio-frequency 
| amplifiers is realised by nearly every one at the 
present time, but very few really recognise the 

full importance of ìt. 

Most experimenters have connected a condenser or re- 
sistance across the secondary of an audio-frequency inter- 
valve transformer, and noted how it has toned down the 
loud notes, also how different values of resistance have 
produced varying results. ‘The flow of grid current 
through a valve can be stated in terms of resistance across 
the secondary of a transformer. 

The grid current-grid volts curve of an R valve using 
80 volts H.T. was taken, and is as shown in Fig. 1 

and Table I. 


Turning these readings 
into equivalent resistances 


across the secondary of the 

transformer, we get from 
E 

R= T the results of Table 

II. This table shows that 

the effective ‘resistance is 

relatively low, and varies 


with the voltage of the 

grid. | 

It is very rare that a re- 

sistance of 45,000 ohms is 

GRID VOLTS ever intentionally placed 

Fig. !.—Grid volte-grid cur- across the secondary of a 
rent curve for R valve. transformer. 


With the grids of the audio-frequency valves at zero 
and a grid voltage swing of 6, the transformer secondary 


has no load across it for the-negative swing, and a vary- 
ing increasing load for the positive swing ; distortion and 
weaker speech must occur. The effect of a resistance 
across the secondary of a transformer is equivalent to 
one T? times smaller across the primary. With a trans- 
former having a turns ratio of 4—1, the equivalent re- 


sistance across>the primary in the case considered would. 


therefore, vary from 3,000 to 2,000 ohms. 

Thus the effect of allowing grid current to flow by em- 
ploying an insufficient negative grid bias is to weaken the 
signals and to distort them. The grid bias should be 


Table 1. Grid Current. Table Il. 
Grid volts. Micro amps. Volts. . Ohms. 
0 a ga 4 . 0.5= 45,099 
5 oF Al 1.0= 41,000 
1.0 24 15= 37,000 
1.5 40 2.0= 53.090 
2.0 60 2.5 = 28,000 
2.5 ... 88 3.0= 30,000 

3.0 . 100 


of such a value that the grid cannot become positive. 
For loud speaker work it may be assumed that the volt- 
age applied to the last valve of the amplifier has a peak 
value approaching 7 or 8 volts; the grid should there- 
fore have a negative bias of g volts for safety. 

It should be remembered that the voltage applied to 
the anode circuit must be increased to compensate for the 
grid bias; for instance, if the normal anode voltage is 
60 for zero oo volts, and the amplification factor of 
the valve is 8, when a grid bias of negative 9 volts is 
employed the anode voltage should be increased by at 
least gx 8, or 72 volts. l : 

; OA 
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High-frequency 
Transformers. 


T would appear that of the various forms 
of coupling for high-frequency amplification, 
the method which consists of a tuned coil con- 


nected in the anode circuit of the valve coupled to the y 


grid of. the next valve by a grid condenser and 
leak (Fig. 1) is the most widely used. ‘The popu- 
larity of this method no doubt is due to the fact 


that a coil of any of the plug-in types may be put in 
the anode circuit, and provided the coil is reasonably 
efficient, the good results of this method of coupling may 
be obtained. ‘There is, of course, a lot to be said fora 
method of coupling which is effective and at the same 
time easily set up and operated, but yet this is no real 
reason W hy another method, with which it is possible to 
obtain better results, though perhaps at the expense of a 
lattle more trouble, should not be employed by those who 
like to feel that the best use is being made of the valves. 
The better method referred to is known as transformer 
coupling. 

The construction of inter-valve high- Frequency coupling 
transformers is fairly well known. 
two windings, one being connected in the anode circuit of 
the valve, and the second winding in the grid circuit of 


OH.T.1+ . e 


Fig. 1.—A receiver having one stage a Eg e anode) and 

valve detector. Usual eo are: A, No. coil 

for B.B.C. wavelengths; 0-0002 ED tog D. Na 95 coil; R, No. 
50 coil; GC, 0-00025 ‘ands ; GL, 2 megohms; Cs, 0-001 mfd. 


the second valve. Sometimes it is necessary to tune one 
of the windings, occasionally to tune both, and when the 
tuning adjustments are not desirable, the transformer 
need not be tuned by a variable condenser at all. 
Two usual forms of high-frequency transformer are 
illustrated here. In the unit of Fig. 2, two windings 
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Fig. 2.—View of a i ee sy transi having its windings 


on a bask oil former 


are put on a basket-coil former. The method of con- 
structing such a transformer is therefore extremely simple, 


as one of the ordinary basket coil type of windings may 


be employed. Both windings may be wound in the same 
direction, ənd be of the same gauge of wire. In the 
transformer illustrated, two gauges of wire are used ; 
this was done to show clearly the separate windings. 
With transformers of this type, wound with, say, No. 
26-30 D.C.C. copper wire, it is only necessary to connect 
a tuning condenser across one of the windings. This 


condenser then tunes the primary and secondary circuits 


quite as effectively as though separate tuning condensers 
were employed. 

Another type of high-frequency transformer is illus- 
trated in Fig. 3. This has two basket coils mounted a 
short distance (4in.) apart on a spindle of wood or ebon- 
ite. The coils may be wound with a mixed pitch if 
desired, to secure a tight coupling between them, or any 
of the ordinary styles of basket winding may be used ; 
they may be wound on prepared cardboard or fibre 
formers, or on a metal former of the spoke type. 

Transformers are connected in circuit as indicated 
in Fig. 4. In Fig. 4 we show two transformers, 
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T, and T,. These are connected between the aerial and 
frst valve, and the anode of the first valve and the grid 
of the second. Thus one stage of high-frequency ampli- 
fication followed by rectification is obtained. The cir- 
cuit of Fig. 4 shows two methods of adding reaction ; 
the reaction coil may be coupled to the aerial transformer 
(T,) as at.R,, or it may be coupled to the intervalve 
transformer (T,) as at R,. There is very little to choose 
between these two methods of employing reaction, 


although perhaps it is preferable to couple it to the aerial 


transformer. 

This circuit is a very interesting ard useful one, 
and merits further attention. We may have two 
similar transformers for T, and T;, having their primary 


Fig. 3.—A high-frequency transformer consisting of two basket 
coils mounted on a spindle. i 


and secondary windings P, S, and similar tuning con- 
densers, C, and C,; then the condensers of these circuits 
will tune nearly alike. As the aerial is connected to T F 
the effective normal capacity across T, is greater than 
that across T,, but the difference is not very marked 
when a large turn ratio is used. The second valve, 
being the detector, has a grid condenser and leak GC, 
GL, and.the grid return wire is connected to the positive 
side of the filament battery. A cell, B, is employed to 
give the grid of the first (HF) valve a negative bias. 
Suitable values are indicated below the figure. 

When the two windings are plug-in coils fitted in the 
sockets of an adjustable two-coil holder, it is advan- 
tageous to employ two tuning condensers as indicated in 
Fig. 5. Here the coils A and D are the primary and 
secondary coils of the transformer, which are tuned by 
two condensers. oo | | j 

The selectivity of a receiver with one stage of trans- 
former coupled H.F. amplification depends a good deal 
on the design of the coupling transformer. If the wind- 
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ings are of fine wire of an equal number of turns and 
close together, the selectivity of- the H.F, stage, taken 
by itself, is not very great. 

To improve the selectivity of such a transformer we 
*may employ a step-up ratio of turns (the secondary 


H.T.9 + 


HF DETECTOR 


J 
Fig. 4.—A receiver having one stage of H.F. (tuned transformer) 
and valve detector. Usual values are: T,, Ty, P, 15-20 turns, 
and S, 40 turns, mean diameter 2'5 in. ; ÈC -*0003 mfd.; GC, 
°00025 mfd.; GL, 2 megohms; C,, °001 mfd. 


having more than the primary), wind the coils with fairly 
thick wire, and space the windings.” A usual turn ratio 


_ 1s two or three to one; that is, the winding connected in 


thé grid circuit has two or three times as many turns as 
the primary. The best spacing of the windings should 
be found experimentally.. Transformers of the type of 
Fig. 2 may have a distance of as much as }in. between 
the outside of the primary and the inside of. the 
secondary. Those transformers with two distinct basket 
coils, such as that of Fig. 3, are easily adjusted while 
listening to signals; here, again, a spacing of Hin. is 
about right for the B.B.C. wavelengths.. With the 
arrangement of Fig 5 the selectivity may be increased to 
O H.T. + ° 

MT + 

C3 


e 


7O 
DETECTOR 


Fig. 5.—Connections when a loose-coupled H.F. transformer, A, 
D is employed, with reaction to the aerial. 


the desired value by weakening the coupling of the coils. 
Provided care is taken in the construction of the H.F. 


_ transformer, and the points mentioned above observed, 


it will be found that the selectivity and signal strength 
with one stage of transformer coupling is better than that 
when the tuned anode method of coupling is emploved. 
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Correspondence should be addressed to the Editor, “ The Wireless World,’’ 139-140, Fleet Street, E.C.4, and must be acoompanied by the writer's name and address. 


SAFEGUARDING OF BRITISH INDUSTRIES. 


Sir,—I think your correspondent is unduly alarmed at the 
prospect of foreign competition. I was offered German head- 
phones nearly a year ago at 5s. a pair, but, they were of poor 


quality and could have been duplicated in this country for less 


than 5s. if anyone cared to put down the plant to turn out 
such a rubbishy article. It is not, however, to be supposed that 
telephones can continue to be sold at 20s. a pair, or anything 
like it, because in view of the production methods now adopted 
this price cannot be justified. If the market were entirely closed 
to foreign firms, home competition aldne woyld bring down the 
price very considerably. . 

Telephones are in a different category altogether to valves, 
because there is no firm holding vitally important patents. It 
appears to me that it should be quite possible now for British 
firms to market a presentable headphone to compete with a 
foreign article coming over here at 5s. a set. Unhappily, during 
the boom many people in the wireless industry have come to 
regard as normal and reasonable profits of many hundreds per 
cent. per article sold. This has led to great inefficiency, par- 
ticularly on the selling side, as is evidenced by the wholesale 
price-cutting by retailers of proprietary articles. Any manu- 
facturer who regards the Eldorado of the last two years as 
normal is doomed to a very bitter disillusionment, protection or 
no protection. A little less loose talk on exchange rates and a 
good deal more organisation would, I am sure, enable us to 
compete easily with any foreign competition that is likely to 
arise. 

Personally, I consider an industry which can only subsist by 
robbing the public is of very little value to the nation, but an 
industry reared in the fierce. blast of foreign competition is of 
iuestimable value. JOHN KENNEDY. 

Westminster, S.W.1. 
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ILLICIT USE OF CALL SIGN. 


Sir,—Perhaps you could find space in your magazine to the 
effect that E. A. Wilson (64M) will be pleased to forward a 
vey favourable QSL card to the person lip was using his call- 
sign on the evening of March 1st if that person will communicate 
with him. He would be pleased, however, if this illicit use 
of his call-sign was discontinued. 

6GM has not been in operation since December 24th. 

Roxburgh. E. A. WILSON (6GM). 


THE EFFICIENCY OF AIR-SPACED COILS. 


Sir,—You will no doubt be interested to hear of the results 
I have obtained using the very efficient short-wave coils described 
in your Vol. XVI., No. 1. 

I completed the construction of these coils recently, con- 
nected them to an ordinary detector unit, and at 11.15 p.m. 
tuned in without any difficulty and at very good phone strength, 
KDKA on 68 metres. I was surprised at the clarity of the 
speech and orchestral items, although the latter occasionally 
became rather distorted. 

On disconnecting the aerial the signals were still received, 
only at a slightly weaker strength. E. H. CARTER. 

Harrow, Middlesex. 
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THE OSCILLATION NUISANCE. 


Sir,—I read with interest the correspondence in your issue 
of February 18th on the subject of oscillation. Mr. Procter- 
Gregg's suggestion seemed to me the most interesting. I have 
no doubt that it would be very effective, but I do not know 
why its author suggests that it would reduce the nuisance of 
oscillation. Its effect wouid surely be to sncrease the abuse of 
reaction, for the chief offender is not the listener who is con- 
tent with the B.B.C. transmissions, but the searcher after 
“ distance” and America; and if his pursuit is rendered more 
difficult by the increase of comparatively near stations he will 
need reaction more than ever to produce the necessary selectivity. 

Perhaps in the future wireless will make such strides in the 
matter of economical efficiency that the use of reaction will 
become not only unnecessary, but a disadvantage, as tending to 
bring in every station in the world (and possibly a few others) 
at once! ; 

At present the majority of listeners are absolutely dependent 
on reaction. V.S. 

Chelsea. 


dbo 


THE WAVELENGTHS OF FRENCH AMATEURS. 


Sir,—On page 52 of the issue of the Wireless World for 
February 18th you have published a paragraph under the title 
“French Transmitters on Wrong Wavelength ° which gives the 
impression that I said that the French transmitters were the 
only ones transmitting on the American waves, or at least that 
they were those most concerned by my remark. 

I would like to point to the fact that I spoke intentionally of 
“ European amateurs,” and that if I have heard some French 
transmitters on the waves between 70 and 90 metres, the majority 
of stations heard there were foreign. I am gled to say that 
I do not remember ever hearing any British amateur on those 
waves. Please also note that the waves between 70 and 90 
metres can nearly all be used lawfully by French amateurs of the 
spurt category. LEON DELOY (f8AB). 

ice. 


LONG-RANGE CRYSTAL RECEPTION. 


Sir,—I notice in this week’s issue, among “ Readers’ Problems,” 
a query on the part of a correspondent as to long-distance crysta) 
reception. 

Iu 1920, when on the North Atlantic trade, T heard a 4-KW 
commercial experimental phone station on the New Jersey 
coast at a distance of 1,500 miles, using a plain carborundum 
detector. Speech was loud enough to be understood, and, as 
BVY and BVZ were being received at the same time, the wave 
must have been 450 metres. Experiments were being con- 
ducted in conjunction with the United Fruit boats, plying the 
length of the western coast. On arrival in New York I reported 
this reception to the company concerned, and the details 
checked O.K. The station was heard every night until apyfival 


in New York. A. C. THOMAS. 
Gospel Oak. N.WA 
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Filament Resistances for Dull Emitters. 


CORRESPONDENT is desirous of 
using a number of different types 
of dull-emitter valves with a six- 

volt accumulator, each valve to have a 
fixed resistance in series with it which 
will, at six volts, pass the safe maximum 
current required by any individual valve, 
and he wishes to koos how to calculate 
the resistance required by each valve. 
To calculate this, it is first necessary 
to calculate what value of resistance 
must be connected across an E.M.F. of 
six volts in order to produce a flow of 
current equal to the working current 
which the makers specify for the valve 
in question. For instance, in the case of 
a valve of the .06 ampere type, the total 
value of resistance which must be con- 
nected across a six-volt source of supply 
in order to permit a current of this value 
to flow will be 100 ohms.. Now the in- 
ternal resistance of the accumulator is 
negligible, but it is necessary, of course, 
to take into account the resistance of the 
valve filament. This can easily he cal- 
culated from voltage end current data 
specified by the manufacturers. For in- 
stance, the .06 amp. type of dull emitter 


is usually rated at a maximum voltage of 


3 volts. Therefore the resistance of the 
valve will be approximately equal to.?,; 
ohms, or in other words, 50 ohms. 
However, in order to provide an adequate 
factor ef safety, the resistance of the 
valve filament should not be taken at a 
greater value than 90 per cent. of the 
calculated value, which in this case will 
be 45 ohms. Therefore the value of the 
fixed resistance which must be placed in 
series with the valve filament and the six- 
volt accumulator is 100—45=55 ohms. 
In cases where one fixed resistance is used 
to control the filament supplied to two 
or more valves of the same type, it must 
not be forgotten that the value of the 
resistance required will decreass inversely 
as the number of valves. Thus, if in the 
instance we have mentioned four .06 
ampere valves are required to be con- 
trolled by the same flament resistance, 
the value required will be 14 ohms 
approximately. 
o0ocd 


A Stable Two-valve Reflex Circuit. 
CORRESPONDENT wishes to 


make a two-valve reflex receiver, 
using a crystal for rectification, 
the set to be used primarily for operat- 
ing a loud-speaker on a normal aerial 
and earth at a distance of 35 miles 


from one of the main broadcast stations. 


He particularly emphasises the neces- 


sity of the set being stable and easy to 
tune. 

In view of the latter requirement, we 
have refrained, from introducing 


deliberate magnetic reaction “into this 


circuit. Variometers are used to tune 
both the aerial and anode. circdits, and 


it is important to note that unless a 


variometer of a special size, known as an 
anode variometer, is used in the plate 
circuit of the first valve, it will be neces- 
sary to shunt this component with a fixed 
condenser of .0002 or .0003 mfd. capacity. 
Alternatively, of course, the usual 
methods of plug-in coil and variable con- 
denser can be used for tuning both aerial 
and anode circuits. 
best results, both from the point of view 
of stability and good quality reproduc- 


tion, we recommend that low ratio ¢rans- . 


formers be used in both stages. It will 


be found also that shunting the primary- 
_of the first transformer with an ordinary 


TO OO 0 


A two-valve reflex receiver, the first operatin 
second as a straightforward note magnifier. 


grid condenser and leak will greatly im- 
prove the receiver. It will be necessary 
to experiment with the primary connec- 
tions of both transformers, as it will 
often be found that they will function 
far better when connected in one parti- 
cular manner, which can only be found 
by experiment. It will be found also 
that better results can be obtained with 
this receiver when using a higher voltage 


of H.T. than is customary. The presence — 


or otherwise of the grid battery will be 


In order to obtain ` 


found- to have a great effect on the 
efficient functioning of this receiver. 
This 1s a form of reflex circuit which 
can be recommended. 


oo000 


Adjusting the Tone of a Loud-speaker. 


READER who has been experi- 
menting with his loud-speaker by 
placing fixed condensers of varying 


s Values in parallel with it in order to at- 


tempt to improve quality, has noted that 
as the value of this shunting capacity is in- 
creased from a very small value up to about 
.0015 „F, a great improvement of quality 
takes place until this value is passed, 
when the quality again declines until with 
a value of .003. „F, or greater, consider- 
able distortion occurs, speech becoming 
very guttural and heavy. He wishes to 
know the technical reason for this. 

It is well known that the impedance 
offered by any inductance increases in ac- 
cordance with the frequency. It is clear, 


oO-Oo0lImra 


as a H.F. and L.F. amplifier, and the 
A crystal rectifier is used. 


therefore, that the voltages set up across 
the loud-speaker will be greater in the 
case of the upper musical frequencies than 
in the case of the lower ones; consequently » 
lower frequencies are to some extent sup- 
pressed, which, of course, is one of the 
causes of distortion, Now the impedance 
of a condenser varies inversely as the fre 
quency, or, in other words, the greater 
the frequency, the less the impedance. 
As a result the upper musical frequencies 
will be to a certain extent diverted 
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through the condenser, and a more even 
umplincation takes place. If, however, 
we increase the capacity of this condenser 
too much, the upper frequencies will all 
tend to pass. through the condenser in- 
stead of the loud-speaker, and we shall 
again obtain distortion, which will render 
itself evident by reproducing speech in 
a heavy, muffled manner, due to the fact 
that the upper frequencies do not, to any 


great extent, pass through the loud- 
speaker. 
The actual capacity to be used 


obviously depends on the inductance value 
of the loud-speaker windings. 
value is’ .001 uF, which offers an im- 
pedance of 160,000 ohms‘ to speech fre- 
uencies of 1,000 cycles. he value, 
however, varies with different loud- 


speakers, and in any case the final value 
must be arrived at experimentally in ac- — 


cordance with the “tone” desired by the 


user. 
- 0000 


Operation of a One-valve “ Super.’’- 


CORRESPONDENT who has been 

experiencing considerable difficulty 

in securing satisfactory operation 
from his one-valve super-regenerative set, 
has written asking us to suggest the pos- 
sible cause of the trouble. He state that 
he has carefully checked his wiring, and 
that all the components used have been 
found to give satisfactory resnlts in an- 
other set. He further states that on cer- 
tain occasions he has secured remarkable 
results from this set, receiving distant 
stations with remarkable strength on a 
small frame aerial, whilst on other oc- 
casions he has produced nothing but a 
medley of “ howls,” interspersed with dis- 
torted speech and music. 

We quite frequently receive queries of 
this type from readers who have hitherto 
been used to the consistently good results 
which are to be obtained from receivers 
of the more conventional type. When 
using an ordinary receiver, provided that 
all the components are in order and wir- 
ing is carried out correctly, no difficulty 
will be experienced even by the novice 
in securing fairly good results. He may, 
through his lack of experience, fail to 
get anything like the utmost out of the 
set, but at the same time he is usually 
able to pick up one or two stations at good 
strength night after night. Although, of 
course, an experienced man will be able 
to secure a great increase in efficiency by 
delicate adjusting of filament’ temperature 
and anode voltage, these values are not 
critical in order to obtain moderately 
good results with an ordinary set. When 
dealing with a super-regenerative set, 
however, things are quite ditferent, and 
very delicate handling of the controls is 
necessary in order to attain success. 
Great care is necessary also in construct- 
ing these xeceivers. In the ordinary type 
of set, if the tuning coils are placed too 
close to the sides of the cabinet, a cer- 
tain loss of efficiency will result, but the 
set will still be fairly easy to operate. 
With a super-regenerative set of the Arm- 
strong type, however, it may be found 
that if the “quenching” coils are not 
carefully mounted it is uot possible to 
stabilise the set. It is often found that 


- 
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A useful . 


course, 
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these receivers will operate satisfactorily 
in one room, and not in another. To 
Attain any measure of success with these 
receivers, skill in tuning and_ infinite 


patience are essential. 


oooo 


Adding an Amplifier to a Flewelling 
iver. Aa 
ANY readers seem to be in doubt 
as to the correct method of add- 
ing a low-frequency amplifier to 
a single-valve Flewelling receiver, the 
general opinion which appears to prevail 
among them being that the ordinary con- 


ventional transformer coupling cannot be 


used. a i 

This idea is quite erroneous, and we 
ive below the correct method of adding 
this amplifier. The addition -of this 
will not render the circuit more un- 
stable, but it must be remembered, of 
that the Flewelling circuit 
requires delicate handling in. order that 


. the best results may be obtained from 


it, and it is not recommended to attempt 
‘to add an amplifier to it until the intri- 
cacies of the Flewelling circuit itself 
have heen mastered. Many readers 
require to add H.F. amplification to this 
circuit, but this is a course which is not 
to be recommended, except from the 
experimental point of view, as it is apt 
to add considerably to the difficulties of 
stabilisation. . 
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an uncommon sight to see aerials heavily 
weighted with insulators at each end, but 
passing for the greater part of their 
length close to somé structure, which has 
the effect of scrgerfing the aefial. In many 
cases readers will experience a remarkable 
increase in range if they pay more 
attention to this all-important question of 
isolation. It is often the case, of course, 
that readers, owing to circumstances be- 
yond their control, have to be content 
with the best aerial that they can erect, 
hut even then, by the exercise of a little 
ingensi@y, it is usually possible to erect a 
better aerial than is usually done under 
these circumstances. 
oo0oo0oo0o 


Connections of an H.F. Amplifier. 


ANY readers have written to us 
pointing out that no connection 
for H.T. — is shown on the theore- 

tical diagram of the H.F. amplified panel 
illustrated on page ãi of the February 
llth issue of this journal. 

Obviously, of course, since in all valve 
sets the H.T. terminal is merely a repeti- 
tion of either the L.T.— or L.T.+ ter- 
minals, it would be superfluous to place 
a terminal here and connect it across to 
the H.T.— on the main set, since this 
connection is already effected through the 
I.T.— lead. Similarly the I.T.— ter- 
minal of the H.F. amplifier obtains its 
earth connection through the L.T.— ter- 


A Flewelling receiver with a one-valve note magnifier. 


Increasing Aerial Efficiency. | 


CORRESPONDENT who has been 
A obtaining very poor results from 

his receiving set has sent us a 
sketch of his aerial. He lays stress on 
the fact that his aerial is well insulated, 
as he is using no fewer than six large 
insulators of the shell type in series at 
each end of the aerial. 

It is quite obvious from our correspon- 
dent's sketch that while he has been at 
great pains to pay adequate attention to 
the important question of aerial insula- 
tion, he has totally neglected the equally 
important question of aerial isolation. 
The aerial in question runs for the whole 
of its length parallel to the wall of an 
outhouse, it being supported at each end 
by brackets attached to this wall. The 
result is that the aerial is less than 1 foot 
from the wall. This must be productive 
af very serious losses indeed. Unfor- 
{imately this type of aerial is all too fre- 
quently to be met with, it being not at all 


minal of the main set. Of course an extra 
H.T.-. terminal may be added if de- 
sired. When using this amplifier with a 
crystal set, it will be necessary to earth 
the L.T. — terminal of the accumulator. 


0000 
Power Requirements of Dull Emitters. 


READER asks which type of dull- 
emitter ia the most economical to 
use from the point of view of 

power requirements. 

Ignoring the special types of dull- 
emitters designed for power amplification, 
it will be found that dull-emitters fall 
roughly into three classes. The type re- 


quiring .25 amps. at .8 to 1.1 volts, the 


two-volt .3 amp. type, and the sixty milli- 
ampere type, which require a voltage of 
2.5 to 3. Taking the maximum limit ci 
voltage in each case, it will be seen that 
power requirements of the above tlree 
types in the order named are .27, .6, and 
.18 watts respectively. 
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TOO MANY TYPES OF VALVES. 


N a recent editorial note we criticised the method 
adopted by valve manufacturers in this country for 
the classification of different types of valves, 
advocated that the manufacturers should take steps to 


“gree amongst themselves to a 
definite classification, of the various 
types, so that the characteristics of 
the different classes of valves 
could be. recognised by their 
identification letters or numbers. 
For our own information, and 
as a matter of interest, we have 
endeavoured to arrange the vari- 
ous makes and types now available 
under such headings, but in so 


doing the point has been brought 


home very forcibly that there ap- 
pears to be a large amount of 
overlapping in the. various types, 
due apparently to the fact that 
manufacturers are marketing not 
only the valves which have been 
designed for specific purposes, but 
also a large number of the ex- 
perimental types which are pro- 


duced in the course of research 


work. 

A good deal of misunderstand- 
img on the part of the public and 
retailers might be avoided if the 
valve manufacturers were to de- 


cide to limit the variety of types ‘of valves on sale to 
the public generally, and to give a definite classification 
to the types which they decide they will continue to 


supply. 
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WIRELESS EXPERIMENTS. 
N these days when the amateur has so many different 
channels for wireless experimenting open to him, it 
is perhaps rather natural that many subjects which may 


5 


Editor: 
HUGH S. POCOCK. 


139-40, FLEET STREET, LONDON, E.C.4 .- : 
Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET, LONDON, EC, à 
as Ethaworld, Fleet, London.” 

BIRMINGHAM : Guildhall Buildings, Navigation Strect. 


Telegrams : 


Aera. har ea 


Felegrame : 
Telephone : a. and 907 


lected. 


and we 


WEDNESDAY, MARCH 25TH, 1925. 


not be the sole aim and interest of the amateur. 
instructive and extremely interesting experiments can be 
carried out which, though not directly productive of wire- 
less signals, will yet be found to provide quite as inter- 
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be closely associated with wireless are apt to be neg- 
Making new sets and receiving signals should 


Many 


esting a study. 

In the present issue there ap- 
pears a description of how to con- 
struct a simple oscillograph which 
can be utilised in carrying out a 
vast number of fascinating inves- 
tigations into what happens in your 
receiver under varying conditions. 
The oscillograms which are re- 
produced in the article are merely 
examples of the many possibilities 
which such an instrument presents 
in. spite of its extreme simplicity 


and easy construction from ap- 


paratus in the ‘wireless den of 


every amateur. 
ooco 


WIRELESS IN SCHOOLS. 


HERE is little doubt that the 
interest displayed by the 
younger generation in the construc- 
tion of wireless apparatus _is 
greatly simplifying the task of in- 
structors in handicraft. No longer 
do the senior scholars devote their - 
energies to building objects of 


doubtful domestic utility, for their 
them on to undertake difficult instru- 
ment making work, which they pursue with vigour and 


In the science classes, too, we wonder how 
often a master has been surprised by the knowledge dis- 
played by students, whilst in electrical work instructors 


must feel that the ground has been well tilled. 

The recent exhibition held by the Schools Section of 
the Radio Society of Great Britain is evidence of the 
place taken by wireless in school work. 
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A Fourevalve 
Noneradiating 
Receiver with 
Two Stages of 
Tuned Radio=frequency 
Amplification for 250=650 Metres. 


By W. JAMES. 


GOOD deal has been written in these pages 
A recently on a method of high frequency amplifi- 
ployed, and a practical super-heterodyne receiver was 
described. With this ‘set a radio frequency amplifi- 
cation of three or four thousand is obtained. © We 
referred, when describing this receiver, to the reason for 
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Fig. 1.—One stage of tuned H.F. amplification. Condenser C 
represents the unwanted capacity between the plate and grid of 
the valve, and L; is the anode coil. 


employing a wave changer; namely, the difficulty of 
amplifying at all effectively signals of the broadcast and 
shorter wavelengths. 


reasonable amplification the operation is decidedly 
tricky because of the number of controls and accidental 
reactions. In the super-heterodyne receiver we avoid 
these difficulties by converting the wavelength of the 
incoming signal to one which can easily be dealt with. 
In this—the neutrodyne—receiver, we employ amplify- 
ing circuits tuned to the wavelength of the incoming 
signal, and balance the circuits in such a manner that 
self oscillation cannot take place. Two stages of 
radio-frequency amplification are employed, and these 
are arranged in such a manner that they act as true one- 
way amplifiers; for instance, if the detector valve is 
A 10 


cation in which a wave-changing device is em-. 


Short wavelength H.F. amplifiers . 
of the ordinary type suffer from the defect that to secure. 
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made to oscillate, no. locally generated oscillations will 
be set up in the aerial. The two H.F. stages and the 
detector give a radio-frequency amplification of approxi- 
mately 500. | 

The reason for the special arrangement of the circuit 
will be better understood by referring to Fig. 1. Here 


° we have a valve connected to an aerial, with a condenser 


C representing the capacity between its grid and plate. 
When the plate is joined to a tuned circuit, the amplifier 
tends to oscillate every time this circuit behaves as an 
inductance. ‘This happens when the tuning condenser 
is set at a value below that required for resonance with 


_ the incoming signal.. The magnitude of the regenera- 


tive effect depends, of course, on several factors, among 
them being the capacity in the grid circuit, the constants 
of the valve, and the value of the inductance in the plate 


circuit. Hence the degree of regeneration varies with 
tuning adjustments, and the amplifier is liable to 
oscillate. i o 


Now suppose that we connect a coil 14, Fig. 2, in 
series with the plate coil, and join its-free end through a 
condenser Cy to the grid of the valve. Then the 
regenerative effect caused by the current passing from 
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Fig. 2.—A method of neutralising the effect of the unwanted 
capacity by coil L and condenser Cy. L, and Ly are the anode 
coils, and C, the by-pass condenser. 
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The Meutrodyne “ Four.”— s 

the plate to the grid through the capacity represented 
by C can be balanced exactly by adjusting the condenser 
Cy and the number of turns in L,. If the coils L, 
and L, are identical and tightly coupled, and the 
capacities of C and Cy are the same, the. feed-back 
through C is just cancelled by that through Cy; in 


other words, the device is now a tril one-way repeating — 


device. 


H------- eet; 


l 


Fig. 3—A development ef the arrangement of 
L; now acts as secondary winding of a H. 


The coil 


fig. 2 e. 
F. transformer. 


In practice it is not necessary to employ a coil solely 
for the purpose of providing the neutralising current— 
the coil can be made to act as the secondary winding of 
a H.F. transformer as in Fig. 3. Here coil L, is the 
plate coil and L, the grid coil. When these are tightly 
coupled, and L, equals L,, the capacity of Cy should 
equal that of C for neutralisation. 

It is desirable, from the point of view of selectivity 
and amplification, however, to employ a secondary 
winding which is bigger than the primary, the exact 
ratio to be employed depending on the wavelength 
range of the amplifier and the constants of the ampli- 
fying valves. Then the value of Cy is reduced accord- 


ingly. As the number of turns in the primary are 
O+ HT 142 
xy 
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__ four valves connected in this 
many broadcast stations on 


the loud-speaker with good 
volume and excellent quality. 


circuit. 
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reduced the set becomes more selective, and by adjusting 
the ratio a balance with the degree of amplification can 
be obtained. - 

In the receiver described ‘here the primaries have 
15 turns and the secondaries 55 turns, which gives a- 
high degree of amplification and good selectivity. The 
set has two stages of tuned- 
radio-frequency amplifica- 
tion (more stages are difficult 
to operate), a regenerative 
valve detector and one stage 
Of resistance coupled note 
magnification, Fig. 4. With 


way it is possible to receive 


View of the neutralising 
condenser marked NC, in 


The radio-frequency stages 


do not introduce distortion, and that usually associated 


with a valve detector having a grid condenser and leak is 
minimised by the method of connecting this part of the 
As shown by the theoretical connections, Fig. 5, 
three high-frequency transformers, T,, T, and T,, tuned 


2 STAGES TUNED 


VALVE . NOTE 
DETECTOR MAGNIFIER 


RADIO 
FREQUENCY 


Fig. 4.—Schematic arrangement of the Neutrodyne *' Four.” 


by three variable condensers, C,, C, and C,, are em- 
ployed. The grids of the two H.F. amplifying valves are . 
given a suitable grid potential by the single dry cell GB,. 
A grid condenser and leak are employed for rectification, 
+H.T. 3 
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Fig. 5—The theoretical connections of the set. NC, and NC, are neutralizing condensers. Two +LT terminais are previded in order 
that any type of valve may be tried in the HF, or detector and LF stages. 
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The Neutrodyne “ Four.””— 


and the plate circuit of the detector contains a reaction 
coil, R, and .a resistance of 50,000 ohms. A Mans- 
bridge condenser ‘of o.2 mfd. and grid leak of 0,25 
megohm are used to couple the anode circuit of’ the 
detector to the note magnifier. 


Fig. 6.—Construction of the first and second H.F. transformers. 


Points of interest are the grid leak being connected. 


to the negative side of the filament of the detector, the 
fixed 0.0003 mfd. condenser shunting the anode resist- 
ance, and the grid bias of the note magnifier. It was 
found that when a Mullard DFAr valve (impedance 
5,500 ohms, amplification factor 5) was used as the 
=- detector, best results were obtained 
return was made to negative instead of positive, as is 
usual. It was particularly noticed that the reaction 
adjustment was much smoother when the connection was 
made to the negative, all values of H.T. voltage, fila- 
ment heating, number of turns in the reaction coil and 
value of anode resistance being tried. A signal is 


Rear view of the set showing 

clearly the the three H.F. 

transformers and tuning 
condensers. 
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when the grid- 


MARCH 25th, 1925. 


tuned in as follows: the variable condensers C, and C, 
are set at the same scale reading, and the aerial tuning 


- condenser C, varied. Then the condensers} are carefully 


adjusted one at a time, starting with C,, then C,, and 
finally C,. If it is desirable to further strengthen the 
signal a little, the reaction coupling may be varied, at 
the same time readjusting C,. Tuning is a simple 
matter, as the condensers are set at practically the same 
scale reading, the aerial condenser being set a little 
lower than the others, because of the effect of the aerial 


Fig. 7.—Arrangement of the thira H.F. transformer and reaction 
co e 
capacity. Tuning is sharp, a movement of the dials of 
about two degrees being sufficient to completely cut out 
2LO when the set is used with a large aerial five miles 


_ from the station. 


- Construction. 

From the photograph of 
the set it can be seen that 
the three H.F. transformers 
are fixed to the base of the 
set and are inclined at an 
angle; the angle is about 
55°. The transformers are 
arranged in this way to pre- 
vent magnetic coupling be- 
tween them. They are similar 
in construction, but the third 
\ transformer has an ebonite 
former because it has to sup- 
"= part the rotatable reaction 
‘coil. ‘To-construct these coils 
we require two cardboard 
tubes 34in. diameter and 
4in. long, one ebonite tube 
34in. diameter and şin. 
long, and three cardboard 
tubes 2in. long and of such 
a diameter that when they 

16 
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: 1 Ebonite panel, 26 in. x 8 in. X ¥% in. 
: 1 Ebonite strip, 114 in. X 1} in. x 4 in. 
: 1 Ebontte strip, 3 im. X 14 in. x 4} in. i 

: 1 Board of ha.dwood, 26 in. x 9 in. x 3 ip. 

: I Filament resistance, 15 ehme (Burndepl). 

: 2 Filament resistances, 7 ohms (Burndept). 

: 4 Valve holders. 

: 300005 mfd. variable condensers, with vernier (Dubilier). 
: 32 mfd. transbridge condensers. 

: 102 mfd. fixed condenser (T.C.C.) 

: 2 60005 mjd. fixed condenser (Dabitier). 

: I nentredyring condenser (Lissen). 


Wireless 
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MATERIALS REQUIRED FOR THIS SET. i 
1 000025 mfd. fixed condenser (Dubilier). 


I 0:001 mfd. fixed condenser (Dubilier): 
1 I megohm grid leak (Dubilier). 
1 0°25 megohm grid leak (Du bilier). 


1 50,000 ohm wire round resistance, Zenite rod (Zenith 


Manufacturing Co.) 
I lb. of No. 20 D.S.C. copper wire. 
11 No. 4 B.A. terminals. 


3 Cardboard tubes, 34 in. diameter, about 6 in. long. 
1 Ebonite tube, 34 in. diameter, 54 in. long. 
1 Ebonite tube, 24 tn. diameter, 14 in. long. 


1 single dry cell and ene 4} volt nnu. 
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are wound they will fit inside the large tubes. 
tubes are employed a small piece should be cut out of 
them so that when the wire is on they are a comfortable 
ht. The large tubes should be as thin as possible and 


If 34in. 


twisted at the r5th turn from the bottom of the trans- 
former marked T, (Fig. 5). 

The third transformer, to which is fitted the reaction 
coil, is sketched in Figs. 7 and 8, and has an outer ebonite 


carefully dried. . 
_ Transformers T, and T, are arranged as indicated 
m Fig. 6. Two long and two short supports of brass 


52x3 2x Ve 
EBONITE 
TUBE 


Pian of the third H.F. transformer showing the reaction coil, 


spindle and distance pieces. 


strip gin. x yyin. should be made as shown here, and the 
smaller tubes fitted inside the larger ones by 6 BA 
sews and nuts. The primary windings are wound on 
the inside formers and the secondaries on the outer ones. 
Both windings are put on in the same direction, and the 
prmaries have 15 turns of No. 20 D.S.C., and the 
secondaries 55 turns of No. 20 D.S.C. A loop is 


interesting item of news 
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tube (fin. thick) and a 
closely fitting cardboard 
tube, sin. and 2in. long re- 
spectively, as mentioned 
above. A piece of ebonite 
tube of 24in. diameter and 
14in. long is employed as the 
reaction coil, and this is 
mounted on a spindle of 
in. brass rod, 8}in. long. 
‘The spindle is a tight fit in 
two holes drilled gin. from 
the top of the tube. Two 
pieces of ebonite tube, each 
gin. long, are fitted over the 
spindle to keep the reaction 
coil central. This trans- 
former is wound with the 
same number of turns as the 
first and second, but the 
turns are spaced, as indi- 
cated. The reactian coil has 
only ro turns of No. 30 
D.S.C. wire, and the ends 
are of flexible wire ter- 
minating at tags held by 
screws in the wall of the outer tube. 


A close-up view of the third 
H.F. transformer shewing 
the reaction coil. 


The public and the art of radio have 


N 
A reaches us from America, where 
a contemporary journal, KRadto 
Broadcast, has been the defendant 
in what is probably the first. libel 
‘ase of its character to be brought 
agamst a wireless magazine. 

In March, 1924, Radio Broadcast 
published an article entitled ‘‘ The 
Yruth about Trick Circuits,” and 
described a number of much-adver- 
ted arrangements, and disclosed 
their character. One particular cir- 
cwt received rough handling at the 
hands of the author of the article, 
and, as a result, the originator took 
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Wireless Journal 
Defends 
a Libel Suit. 
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action for libel’ against the: journal, 


but the Federal Court upheld the 


action of Radio Broadcast and dis- 
missed the case. l 

In commenting on. the result of the 
action, the Editor of Radio Broad- 
cast states ‘‘ it would have been very 
unfortunate for the radio public if 
truth-tellng had been penalised. 


already suffered enough «on account 
of various radio exploitations which 
trade principally on the newness of 
radio, but which only succeed in add- 
ing confusion to the lay understand- 
ing of a scientific art.” | 

In America’ perhaps more than 
any other country, the public has had 
difficulty in obtaining an unbiased 
opinion on various ‘‘ stunt °’ circuits 
and sets which have been put before 
them, and the result of+this action 
may help considerably in curtailing 
the number of attempts to make profit 
out of the ignorance of the public. 
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© HOW THE CRYSTAL DETECTS. 


$ N 
A Discussion of the Way in which the Properties of Certain Crystals can 
be Applied to the Detection of Wireless Signals. 


By R. D. BANGAY. 


conditions it is noæssary to bring about in order 

that the high-frequency oscillations generated in 
the receiver circuits by an incoming signal, or rather the 
variations in their amplitude, can be detected by a tele- 
phone receiver. We showed how equally balanced alter- 
nating forces occurring at high frequency could produce 
no effect either on the telephone coils or on the movement 
of the diaphragm owing to the electrical inertia of the 
former due to its inductance and the mechanical inertia 
of the latter due to its mass. 

We also showed how -this equal balance between the 
positive and negative efforts of the alternating cycles 
could be destroyed by rectification, this term implying 
the complete or partial suppression of the alternate half 
cycles of the high-frequency signal E.M.F. In this 


[> an earlier article’ we discussed at some length the 


way, the current passing through the coil windings of the - 


telephone receiver became uni-directional, having a magni- 
tude proportional to the mean amplitude ~ 


of each oscillation, thereby enabling the S 
diaphragm to respond to the comparatively u Q 
low-frequency moduiations in the signal = & 
E.M.F., and thus detecting the sound im- 3 a 

= pressed on the carrier wave. z 2 
The Components of a Rectified Signal., 3 6 

< 


Certain crystals, particularly galena and 
carborundum, possess the property of con- 
ducting electricity more freely in one direc- 
tion than another. We may assume, however, for the 
purpose of this article, that the-crystal conducts only in 
one direction. | 

When an alternating E.M.F. such, for example, as 
that generated by the incoming signal in the aerial 
tuning inductance is applied to a circuit, the current in 
that circuit tends to reverse its direction at each successive 
half cycle. It follows, therefore, that if a galena or 
carborundum crysfal is connected in series with a tele- 
phone recefYer across the tuning inductance of a‘ receiver, 
as shown in Fig. r, the crystal 
will only allow the current to 
pass through the telephone coils 
in one direction, #.e., during the 
alternate half cycles when the 
E E.M.F. is in the right direc- 
9 tion. We can illustrate these 
O conditions graphically as 
| shown in Fig, 2, where the 

diagram A represents the 
E.M. F.’s 


AERIAL 
CRYSTAL 


TELEPHONES 


H.F. 


alternating 
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simple crystal receiver. 
A I4 


generated by an incoming signal across the detector cir- 
cuit, and the diagram B represents the uni-directional 
H.F. pulses which are passed by the crystal, and which, 
owing to the inductance of the telephone windings, will 
resolve themselves into a steady average current, as indi- 
cated by the dotted line in diagram B. In the case of a 
telephone or modulated H.F. signal, the amplitude of 
the H.F. cycles, and therefore also of the H.F. uni- 
directional impulse, rises and falls with the sound modu- 
lations, and therefore the average current which flows 
through the telephone windings also varies in magnitude 
in sympathy with the modulations. 

The sound produced in the telephone depends entirely 
upon the sound or L.F. variations referred to above, and 
this analysis shows that actually there are three com- 
ponents to a rectified telephone signal, namely :— 

(1) The high-frequency component due to the H.F. 

impulses. 
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Fig. 2.—A, a high-frequency voltage, and B, the rectified current. 


ce 


(2) ‘The D.C. component due to the ‘‘ averaging ” 

effect of the inductive telephone coils. 

(3) The L.F. component due to sound variations in 

this otherwise steady current. 

Although in this article we are more particularly con- 
cerned with the D.C. and L.F. confponents, it is most 
important that the reader should thoroughly understand 
the significance of these terms, because of their import- 
ance when considering other questions relating to the 
process of reception. A clearer impression of the relation 
between these three factors may perhaps be obtained by 
taking á parallel mechanical example, and, for this pur- 
pose, we may take the case of a petrol engine which 
illustrates analogous effects of all three factors in a 
mechanical form. 

The steady rotatory movement of the heavy flywheel 
and shaft of the engine is derived from a series of uni- 
directional impulses generated by the explosions in the 
cylinders, and this is analogous to the steady. current 
flowing through the inductive windings of the telephones, 
which are derived from the H.F. uni-directional impulses 
passed by the detector; the speed of rotation, therefore, 
represents the magnitude of the steady current. By 
slowly opening and closing the throttle of the engine, the 
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How the Crystal Detects.— : l 
speed can be varied above and below its normal value, 
and this is analogous to the sound variations in the tele- 
phone current due to the modulations in the incoming 
signal. Thus it will be seen that the H.F. component 
in the electrical case of the rectified signal is equivalent 
to the up and down movement of the pistons; the D.C. 
component is equivalent to the normal rotation of the 
flywheel, and the L.F. component is equivalent to the 
variations impressed on this normal speed. 


The Characteristic Curve of Crystals. 


Unlike an ordinary conductor, a crystal, even in the 
direction in which it is conductive, changes its resistance 
when different E.M.F.s are applied to it. The result, 
as we shall see, is that its efficiency as a detector changes 
according to the amplitude of the high-frequency signal. 


PLN 


CURRENT IN MILLIAMPERES 


EME IN VOLTS 
Fig. 3.—Characteristic curve of a galena crystal detector. 


This feature is best illustrated by what is known as 
the ‘characteristic curve’’ of the crystal, a typical 
example of which is shown in Fig. 3. The curve is 
plotted by applying different D.C. voltages across the 
crystal and measuring the corresponding current which 
flows through it. 
the curve would take the form of a straight line sloping 
upwards. By referring to Fig. 3, however, it will be 
seen that the characteristic curve has a sharp bend near 
its base, and only follows approximately a straight line 
above a certain voltage (in the case illustrated above 0.5 
volts). Below that point the slope of the curve becomes 
less and less as the voltage is reduced, indicating that 
the resistance of the crystal is increasing. This bending 
of the curve has an important influence on the question 
of detection. Before we look into the question, how- 
ever, some €xplanation is necessary régarding the use of 
the curve. 

As already mentioned, the curve is plotted by taking 
steady readings of voltage and current. The E.M.F. 
generated by a signal, however, is an alternating one of 
high frequency, and as the current has to flow through 
the inductive telephone windings, it is subject to an 
‘averaging ’’ effect. In examining the efficiency of the 
detector, however, we are not so much concerned with 
the exact values of the currents produced as with their 
relative values for different strengths of signals. Jf, 
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efficiency =o/.1=0. 
signal, the greater the efficiency of the crystal detector, 
and that for very weak signals the crystal does not rectify 
at all. | 


crystal. 


If the resistance remained constant, . 


reless 
World | oe 


therefore, we neglect for the moment the averaging effect 
produced by the telephone windings and compare the 
maximum or peak values in each case, on the assumption 
that theresis no external impedance, we shall arrive at a 
sufficiently close approximation of the actual results and 
at the same time greatly simplify the explanation, 


Efficiency of Detection. 
Working on this basis, and referring to Fig. 3, it will 
be seen that if the amplitude of the signal is 0.6 volt, 


- the current during each half is 4 mA.; but if the ampli- 


tude of the signal is 0.3 volt, the current is only 1 mA.3; 
and if the amplitude of the signal is o.1 volt or Jess, the 
resulting current is practically zero. These three condi- 
tions are conveniently illustrated in Fig. 4, where the 
signal E.M.F.s are plotted along an axis of time at 


right angles to the E.M.F. axis-of the characteristic 
curve, and the resulting currents are plotted along an 


axis of time at right angles to the current axis of the 


characteristic curve. 


If we.take the ratio of the resulting current to the 


signal E.M.F. as indicating the efficiency of detection, 
we find that for a 0.6-volt signal the efficiency =4/.6=7 
approximately ; 


for a o.3-volt signal, the efficiency 
=1/.3=3 approximately, and for a o.1-volt signal the 
This shows that the stronger the 
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Effect of Voltage Bias. 
= The next point to note in connection with crystal 


detectors is that by superimposing a small steady I°.M.F. 


known as a voltaye bias—on fo the crystal, we can increase 


the efficiency of the detector, especrelly for very weak 
signals. 


Suppose, in the example under consideration, 
that we supply a steady voltage of +0.2 volt on the 
If, then, the amplitude of the signal is o.r 
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E.M.F IN VOLTS 

Fig. 4.—Showing the effect of applying signals of different 

voltages to the detector: curve A, 0-6 volt, gives the current 

curve D; curve B, @-3 volt, gives the current curve E; cifrve 

C, O1 volt, gives no current. 

volt, it is clear that the total E.M.F. on the crystal will 
vary by 0.1 volt above and below this steady value dur- 
ing each H.F. cycle, é.¢., from +0.1 during the negative 
half cycle to +0.3 during the positive half cycle, as 
illustrated in Fig. In this case the maximum change 
of current due to the positive half cycle of the signal is 
0.6, as against a value of zero obtained without the help 
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How the Crystal Detects.— $ = 
of the steady voltage superimposed on 
‘the crystal. This, however, ‘does not 
represent the net gain in the matter of | 
detection because, in this case, there is — 
a steady current of o.2 mA. flowing 


@ 
Us SEAR SRR es 


through the detector before the signal $ 

arrives, and the effect of the negative œ 4 
_ half cycle of the signal E.M.F. on the § 

current is to cause a reduction of this © j 


steady current. Obviously, any reduc- 
tion in the normal current will have the 
same relative effect on the circujt as if 
the direction of the current were re- 
versed when the normal current is zero. 

The effective change in the current 
is therefore the difference between the 
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positive and negative efforts relative to a= 
. > Ld . ax 
the normal condition of the circuit. In T 
. . ry . | {| 

the case under consideration, it will be o 408 504 


seen by reference to the curves in Fig. 
5 that a reduction in the current of 
nearly o.2 mA. tends to take place 
during the negative half cycle of signal 
E.M.F., and this value must there- 
fore be subtracted from thé 0.6 mA., 
which represents the increase during 
the positive half cycle, in order to get 
the effective value of the rectified current. Nevertheless, 
shere is a distinct gain as a result of the voltage bias. 


voltage bias. 


By taking other examples and comparing these with the 


results obtained with normal zero voltage, it will be found 
that the gain due to the superimposed D.C. volts becomes 
less marked as the amplitude of the signal is increased. 


_ Value of Bias. 
Since the effective value of the resulting current de- 


A 


pends. as we have explained, on the difference between - 


the currents flowing during the positive and negative 
half cycles, it 1s easy to see that the voltage bias should 
only be sufficient to reach the middle of the bend in the 
characteristic curve. If it is higher than this value, the 
reduction in current due to the negative half cycle of 
signal E.M.F. will more than neutralise any gain obtained 
in the increase of current during the positive half cycle. 
For example, suppose the superimposed D.C. volts are 
taken at o.4 in the particular case under consideration, as 
shown by the dotted line curves in 
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Fig. 5.—The effect of using a 
A, is the charac- 
teristic curve of the 
B, the applied voltage with a 
bias of 02 volt 


lied voltage with a bias 
volt giving the current .- 
shown by curve D. 
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much larger scale. This has been done 
in Fig. 6, from which it will be seen 

that practically no rectification takes 

place with a weak signal of 0.02 volt 
amplitude. 

This comparative inefficiency of rec- 
tification of weak signals is common in 
a.greater or less degree with nearly all 
methods of detection, and: has an im- 
portant bearing on the use of valves 
for purposes of magnification. Obvi- 
ously, if the signals are so weak that 
no rectification takes place, it is quite 
useless to endeavour to use a low- 
frequency magnifier after the detector, 

' because there is no low-frequency. com- 
ponent to magnify.. On the other 
hand, by using a high-frequency. mag- 
nifier before the rectification process, 
the amplitude of the very weakest 
signals can be brought up to a suffi- 
ciently high value to give efficient rec- 
tification. In other words, in order to 
increase the sensitiveness of a receiver 
to very weak signals, high-frequency 
amplification before the process of 
detection is Necessary. 

= It will be noticed in the particular 
example of crystal whose. characteristic curve is illus- 
trated in Figs. 2, 3, 4, and 5 that the grid bias required 
for optimum rectification is extremely small—only o.2 
volt. This curve is typical of a galena crystal, and it is 
doubtful whether much advantage would be gained in 
such a case by using a voltage bias for receiving telephone 
signals. ‘The reason why a voltage bias is not required 
with crystals of this type is as follows : — 

A telephone signal is transmitted by modulating the 
carrier wave, and it is only the L.F..component which is 
effective in the telephone receiver. In order to prevent 
blasting during transmission, the degree of modulation of 
the carrier wave is always arranged so that with the maxi- 
mum intensity of sound there is still what may be termed 
a ‘residual °’ amplitude of the carrier wave. The 
‘* residual ’’ oscillations do not, of course, affect the low- 
frequency components in the telephone, and consequently 
do not produce any sound. But by occupying the 
bottom portion of the characteristic curve they enable the 
L.F. variations to occur on the steep 
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crystal; 


Fig. 5» then for a signal of o.r volt +0 TEIN TIT TT TTT TTT portion of the curve, where the maxi- 
amplitude < the reduction of current 5 Sees eae mum change ` in current 1S produced. 
during the negative half cycle is prac- x 0.5 As a result, if the minimum amplitude 
tically equal to the increase of current §& of the carrier wave is sufficient to 
during the positive half cycle, and, © reach past the bend of the character- 


consequently, there is no rectification. oF 
For the same reason, it will be found 
that even when the superimposed volts 
are adjusted to the bend in the curve, 
as at 0.2 volt in Fig. 5, practically no 
rectification is accomplished for ex- 
tremely weak signals. This point is 
better illustrated by plotting that part 
of the characteristic curve between 
about 0.15 volt and 0.25 volt on a 
A 16 


characteristic 
larger gr tabi 
curve; 
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EMF IN VOLTS 
Fig. 6.—The lower part of the — 
curve 
A, is the characteristic 
. the applied voltage with a 
bias of o -2 volt giving the current C. ' 


istic curve, no advantage can be gainei 
by using a voltage bias. In the case 
of the carborundum detector, however, 
the bend in the curve occurs at a very 
much higher E.M.F. of approximately 
o.5 volt, and therefore it is practically 
always desirable te use a voltage bias, 
which should be carefully adjusted, 
when using carborundum crystals for 
detection. 
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Selfssup porting 
Coil of Simple Con= 


struction. 


mission or reception where comparatively few turns 

of wire are required. 
easy to construct, as the customary type of former neces- 
Sitating the use of pegs is dispensed with. 

The ‘‘ former ” is of rectangular section and is built 
up of four pieces of dry, well-seasoned wood about in. 
thick and of the required length to form a rigid box. 
End pieces are provided having holes bored centrally 
through them in order that the completed former may be 
threaded on a winding spindle to serve as a convenient 
means of rotating. 


r | SHE coil described is designed for short wave trans- 


Coitts of Thick Wire. 


Suitable dimensions for winding a small diameter coil 
adaptable to the usual plug and socket type of coil holder 
are given in the accompanying sketch. The former is 
held together by glue and small screws or flat brads, the 
sharp comers being rounded off to prevent damage to the 
insulation of the wire during the process of winding. 

A suitable gauge wire is No. 16 D.C.C. or D.S.C., but 
much stouter wire can easily be used for coils intended 
for transmitting. 

The winding is commenced’ by threading the wire 
through a hole in one of the 
end pieces, which is made to 
form a flange which also © 8% P 
serves as a guide in getting a : 
the turns true at the start. 
The coil is wound with the 
required number of turns in 
the usual manner, care being 
taken to bend the turns care- 
fully over the rounded 
comers and to prevent the 
wire from ‘‘ rising ’’ on the 
flat faces. For this purpose 
a block of hard wood ora 4 
small mallet may be used to 
hammer the wire gently into 
place. . 

When the winding is com- 
pleted the wire from the 
bobbin is cut off, leaving a 
free end of suitable length 
for connecting up. It is 
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It will be found extremely 
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Construction of the former. 


Many of the special tuning 
coils for short-wave work are 
wound with bare wire on an 
ebonile or wooden former of 
skeleton construction. The 
type of coil described here has 
no former, but is wound with 
insulated wire. 


By P. J. PARMITER. 
O 

unnecessary to secure the finishing end of the winding at 
this stage, as the coil cannot whirl round on the former 
in the usual distressing way owing to its rectangular sec- 
tion. It will, however, spring slightly and is then care- 
fully removed from the former, care being takem not to 
strain the turns apart, the easing off being accomplished 
by pushing from the starting end and not by drawing 
it off. 


Coils of Finer Wire. > 


When removed from the former the coil will twist in 
a definite direction, and this twisting is encouraged by 
holding the end faces in either hand and turning in 
opposite directions until the projecting ‘‘ corners ’’ of the 
turns form a clearly defined helical arrangement similar 
to that produced when winding a banked coil. The coil 
is now firmly bound by means of thread or tape so that 
it may retain this shape, and will then be found quite | 
rigid and seli-supporting, no wax or shellac being re- 
quired. If it is required to wind a coil by this method 
but using a smaller gauge wire, such, for example, as 
No. 20 S.W.G., there may be some difficulty in removing 
it from the former. This difficulty may, however, be 
easily overcome by laying on the turns slightly obliquely ; 
then, when the winding is 
completed, if the coil is 
pushed off the former in 
such a way as to urge the 
turns in a direction at right 
angles to the axis of the 
former it will slide off with- 
out any trouble. Any ten- 
dency to jamb can be pre- 
vented hy well sandpaper- - 
ing the former and rubbing 
the winding surface with 
paraffin wax. 

As may be seen from the 
photograph of a finished 
coil (above) the turns are 
fairly well spaced. The 
spacing of the turns, and the 
absence of a solid former 
for supporting them renders 
the coil quite surtable for 
short-wave work. 
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4 | SHIS unit is of the type employing aerial and closed 

circuits inductively coupled, and- each tuned with 

a varjable condenser. The aerial tùning con- 
denser may be switched either in series or parallel with 
the tuning coil, and the secondary circuit may be switched 
in or out of circuit as desired. A secondary circuit per- 
mits of sharp tuning and the elimination of many types of 
interference, but for local work it is not always required. 
When a switch is connected as indicated here, it is an 
easy matter to try by comparison whether the closed cir- 
cuit improves the particular signals being received. Both 
tuning condensers are of the square. law pattern; each 
fitted with a vernier for fine tuning. A simplified 
diagram is given in Fig. ı. 
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All Tuning Controls Accessible, 


Difficulty has been met with in designing an efficient 
tuner, adaptable to any wavelength, in which all the 
operating controls are easily accessible. This design 
overcomes all these difficulties, and, as will be seen from 
the photograph, all controls face the operator. The 
hand does not come near the coils when adjusting the 
condensers, and the coils may be moved by means of 
the extended handles, either laterally for coarse adjust- 
ment, or by twisting the handles to operate a worm gear 
fine adjustment device. 

Five terminals are arranged on the right of the panel, 
and from front to rear represent lower end of secondary 
coil or earth, top end of secondary or primary coil, 
according to the position of the standby tune switch, 
crystal detector, and two for reaction. The two terminals 
on the left are for the aerial and earth. 

When used as a crystal set, the output terminal marked 
FP and the centre terminal from the cryst:1 detector P 
are connected to telephones of the high resistance type, or 
to the “input ” terminals of an amplifier. The crystal 
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How to Make a Tuner for Crystal 
or Valve Work. 


POT TEL IY TEAL LUT eee eee ee 


This unit is of universal application because 
it may be used as a crystal receiver or asa 
tuner for connecting to a valve detector. A 
particularly neal and effective receiver re- 
sults when this unit is employed with the 
two-valve power amplifier, described in the 
last number of “The Wireless World.” 


By G. M. JONES. 


detector is then in circuit for either plain or inductively 
coupled reception.° | | 

If the tuner is used with a valve detector the terminals 
FP and G are connected to the filament and grid of the, 
valve detector, leaving the centre terminal free. Re- 


action is coupled in the usual manner, and the coil may 


be reversed, if necessary, by crossing the leads from the 
reaction terminals. It will be noticed that the central 
coil is connected in the aerial circuit; when a valve 
detector is used, the reaction coil is coupled to the aerial 
coil and reaction effects obtained whether the secondary 
circuit is employed or not. 


Components of Different Make Can be Used. 


All the components for the tuner may be substituted, 
with the exception of the triple coil holder, which is of 
Sterling manufacture. The panel is of 34-inch matt 
ebonite, r2in. x roin., and should be of the best quality.. 


R 
AERIALC P 
000I mfd 
TUNE 
PARALLEL STAND BY 
F 
Pp 


0:0005 m f d 
EARTHC > 


Fig. 1.—The theoretical connections from which the circuit can 
easily be traced out. 
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Two Circuit Tuner and Crystal 


— 
(J 


After squaring up, the 
panel should be marked with 


a scriber, according to the 


layout of Fig. 2, and centre 
punched before drilling. 
The coil holder is mounted 
just as it is purchased, the 
holes in the ebonite base 
acting as a template for 
drilling purposes. All holes 
should be clearance holes, 
and the components bolted 
to the panel by BA screws 


and nuts. After the panel. 


is drilled and cleaned with 
parafin, it may be sent: to 
the engravers or, alterna- 
tively, may be effectively 
and cheaply labelled by 
applying transfers, which 
may be obtained from any 
dealer, 

When all the components 
arè mounted, wiring may be 
carried out with 16 S.W.G. 
tnned copper wire, which 
has been stretched into 
straight lengths of about two 
feet. The method of effec- 
tively doing this has many 
times been described in this 
joumal. Wires comin g 


Fig. 2.—Details of the ebonite 
Fhe holes should be drilled as follows: 
A, jin. dia.; B, jin. dia. and 


C, in. dia.; D, fin. dia. and 
countersunk for o. 4 BA : 
» Zin. dia. 


through the panel to the soldering 
tags on the base of the coil holder 
should be bent to different angles 
to minimise capacity effects be- 
tween parallel leads. All other 
wiring is simple and can be copied 
from the photograph, and the 
wiring diagram of Fig. 3. 

The tuner can be used for any 
wavelength, and any standard . 
plug-in coils may be used. Tuning 
will be a pleasure with this in- 
strument, and after a little prac- 
tice both aerial and secondary 
coils may be manipulated, giving 
that degree of selectivity so essen- 
tial for undisturbed reception, 
especially to coastal dwellers. 
With the low minimum capacity 
of the variable condensers, the 
tuner is capable of tining down 
below zoo metres, but as special 


‘View of the underside of instrument 

showing the simple wiring. The six 

wires at the top are those connecting 

to the reaction, peat and secondary 
coils; 


A 23 


220 


Two Circuit Tuner and Crystal Set.— 
apparatus is generally used _ 
for wavelengths of this 
order, it will suffice to con- 
sider 200 metres the 
minimum. © 2 B 
A perikon crystal: has been 
used with success with this 
tuner, but it. is . especially 
recommended that a detec- 
tor having a glass cover be 
used. That ‘shown in the 
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The following parts were used 

in building the unit :— : 

1 variable condenser, 0:001- : 
mfd., with vernier (Slerling). : 

I variable condenser, 0-0005 : 
mfd., with vernier (Sterling). 

2 double-pole two- position 
anli - capacity switches 
(Utility). ; 

7 terminals. l 

1 triple coil holder (Sterling). 

1 crystal detector (Mic-Met). 


. 
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set is of the wire contact 
type. -> 
When coupled up to the 
amplifying .unit described in 
the last number of The 
Wireless World, and used 
on a good aerial, it will be 
possible to hear several 
other stations of the B.B.C. 
at moderate head-phone 
strength when both amplify- 
ing valves are used. The 
two units will give really 
good volume when used as directed in this article and 
under average conditions. l 

It should be remembered that the addition of a single 
valve with magnifier will not in any way decrease the 
purity of crystal reception provided a reasonably good 
coupling transformer is used and the valve correctly 
adjusted. The transformer may have a ratio of up to 
about 8 to 1, and any type of low-impedance valve can 
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TO AERIAL COIL 


| | TO SECONDARY COIL 


~ 


AERIAL 


Fig. 3.—Wi diagram. All wires are of bare tinned co except the six wires connecting the 
Pane ene coil holder, which are flexible. 


be used. A grid bias of one or two aglls should be em- 
ployed, with liberal H.T. If suitable values of grid 
bias and H.T. are not used signals will be distorted. 

When a second note magnifier is connected care has 
to be taken in the matching of the intervalve coupling and 
the amplifying valve if distortion is to be prevented. 
With modern valves and transformers it is possible to 
obtain faultless reproduction. . l 


WIRELESS TELEPHONY IN SWITZERLAND. 


HE Department of Overseas Trade is informed 

that, according to the Gazeffe de Lausanne, 

the municipal authority at Lausanne are contemplating 

a transformation of the existing wireless station at the 

Champs de l’Air, which is to be supplied with a new 

transmitfer specially adapted for broadcasting and 
equipped with a microphone of the latest design. 

A new station is also being constructed at Basle. The 
necessary buildings have now been erected and the 
installation of apparatus and the aerial is being pro- 
ceeded with. It is probable that this station will be 
used for civil aviation purposes. | 

A 24 


The number of receiving sets licensed by the Swiss 
authorities up to the end of 1924 was 16,964, and the 
considerable increase in the number of recelving. stations 
which took place during 1924 is chiefly attributed 
to the opening of the Zurich-Hoengg broadcast station 
last August. © Ja | 

An association of Swiss wireless dealers has been 
formed and held its first meeting in Zurich on F ebruary 
21st. The association expressed its view as to the desir- 


ability of establishing the wireless trade on a sound 


and healthy basis by eliminating the ‘ occasional ” 
dealer. | 
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Events of the 


WIRELESS GUIDE FOR AIRCRAFT. 

Sir Philip Sassoon, the Under-Secretary 
for Air, states that it is intended to 
install leader cables at all British aero- 
dromes to ensure a safe landing for pilots 
during the night or in foggy weather. As 
soon as a machine comes within the 
range of transmission from the cable the 


pilot can drop until he sees the lights of — 


the aerodrome, which are calculated to 
penetrate 800 feet of fog, and can thus be 
assured of his exact position for landing. 


oo00 
FINNISH AMATEURS’ INTERNATIONAL 
' PREFIX. 


The Radio-Amateur League of Finland 
has decided to adopt, from April 1st, the 
letters “BZ ” as their nationality prefix 
when communicating with amateur sta- 
tions in other countries. 


90000 


EXPERIMENTERS PLEASE NOTE. 

The B.B.C. has forwarded to the Insti- 
tute of Patentees, 44, Great Russell 
Street, W.C.2, a list of matters con- 
nected with wireless apparatus in which 
improvements are urgently required. Free 
particulars can be obtained from the 
Institute, and the assistance of experi- 
menters with scientific knowledge and 
facilities for research work will be gladly 
welcomed. 

0000 


TELEPHONY ON RAILWAY TRAINS. 

The Zugtelephonic Aktiengesellschaft 
Berlin has been incorporated, with a 
capital of 900,000 marks, for the purpose 
of fitting telephone apparatus to trains 
on all railways in Germany, thus enabling 
passengers on any train to speak with a 
subscriber in any part of the country. It 
is hoped that this service will be opened 
during the coming summer. When once 
telephony has been duly installed, it is 
probable that a radio service will also be 
set up in the carriages of passenger 
trains. - 

0000 


DIRECTION-FINDING STATIONS FOR 
SOUTHERN IRELAND. 

A scheme is now under consideration 
for establishing much-needed direction- 
finding stations on the South Coast of 
Ireland. 


ROUND THE WORLD IN A LIFEBOAT. 

Three Cornishmen—Capt. Hitchins, 
Mr. Philip Nichols, and Mr. George Jen- 
kins—with a wirgless operator, intend to 
make a tuur round the world in the old 
Mount’s Bay lifeboat, ‘‘Elizabeth and 
Blanche,’’ which has been fitted with an 
auxiliary motor, although the adven- 
turous crew intend to accomplisKk most 
of the voyage under sail. 

Théir object is to decide the best foods 
for sustaining life in an open boat, to 
perfect an appliance which is hoped to 
obviate the privations caused by lack of 
-water, to test a special compass, and to 

rove the advantages of ‘wireless to life- 

oats and similar craft. A  cinemato- 
graph camera will form part of the cargo. 
ooqao 
THE SCHOOLS RADIO SOCIETY. 
EXHIBITION. 

The Schools Radio Society Exhibition, 
which was formally opened on Saturday, 
March 14th, at the Beanfoy Institute, 
Princes Street, 8.E., proved a very great 


success. The Society was fortunate in 
obtaining the services of Mr. J. C. 
Stobart, Educational Director of the 


B.B.C., to open the exhibition, and in a 
short speech Mr. Stobart referred to his 
confidence in the educational 


value of 
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Week in Brief Review. 


wireless and said that he looked forward 
to a time when wireless lessons and lec- 
tures from broadcasting stations would 
be listened to by students throughout the 
country as part of their regular classes. 
He did not, of course{ mean that at any 
time the broadcssting of lessons would 
take the place of direct tuition, but that 
it would supplement the ordinary routine 
of education and provide facilities which 
were unobtainable through any other 
means. 

Dr. W. H. Eccles, President of the 
Schools Radio Society, spoke on the value 
of wireless as a study and a hobby and 
the means of widsning the student’s 
knowledge, and particularly of introduc- 


ing to his notice the all-important subject 


of electricity. 
0000 


SHORT WAVE CALLS HEARD. 

A correspondent asks if any of our 
readers can identify the following stations 
heard by him on wavelengths of 120 
metres and less:—UKF, UIO, ZUAZ, 
HWF, ODJ, 4T1, and RJBA. The last, 
which appears to be an Aff@&tine station, 
was calling AVOL. ‘ 


<r. 


Se, 


A two-vaive portable receiver made by the scholars of St. Paul's school, Dor*’'z' on 
i view at the Schools Radio Society Exhibition. 


- 
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RECEIVING STATIONS AT FORNEBO. 

The new receiving station erected by 
the Société Francaise Radiotelegraphique 
for the Norwegian Government is now 
completed, and satisfactory communica- 
tions have been received from Buenos 
Aires, Honolulu, Tananarivo, Saigon, and 
other distant stations. This station, 
which is situated at Fornebo, will handle 
the incoming traffic which has, up to 
now, been dealt with by Stavanger. 

o0o00 
EARLY MORNIN GRECITAL. 

Another correspondent states that on 
Sunday, March 8th, from 2 to 3.30 a.m., 
he heard a station transmitting piano- 
forte solos on a wavelength of about 
400 metres. He was unable to distinguish 
the call-sign, but the fact that Grieg’s 
“Morning ” was transmitted at 2.50 a.m. 
may enable the station to be identified. 
Our correspondent will be very grateful 
for information which will put him in 
touch with the owner of the station. 

0000 : 

MERCHANT SHIPPING (EQUIVALENT 

PROVISION) BILL. 

In moving the second reading of this 
tll on March 12th, Viscount Peel ex- 
plaincd that its main object was to 
make reciprocal arrangements with France 
or other countries not only with regard 
to wireless, but to other matters as they 
might arise. It would be extremely 
useful as a bargaining power with foreign 


countries. 
F coco 


TESTS FOR OSCILLATION NUISANCES. 
The Transmitters’ Section of the Bristol 
and District Radio Society are conducting 
a series of tests to ascertain the range of 
disturbance of an oscillating receiver. 
Certain members of the Society will send 
out a specified number of dots at stated 
times from oscillating receivers, and 
listeners in the neighbourhood are asked 
to report to the operator of each station 
heard, who will, in turn, report to the 
Hon. Secreta?yof the Society. By this 
means it is hoped to collect some interest- 
ing data which will be of service in 
minimising the oscillation nuisance. 
ooo0oo0o 


NEW STATION IN FILMLAND. 

A new private broadcasting station is 
being erected in front of the film studio 
owned by Messrs. Warner Bros. in 
Hollywood, California. The call-sign will 
be KWB. 


o000 
10 AMERICAN STATIONS IN TWO 
HOURS. 


Mr. J. MacIntosh, of Inverness, writes 
that during the night of December 27th 
to 28th between 0109 and 0310 G.M.T. 
he heard the following stations :—KDKA, 
68 metres; WSAI, Cincinnati, 309 metres; 
KDKA, 326 metres; WBZ, Springfield, 
Mass., 537 metres; WJAR, Providence 
R.I., 360 metres; WGY, 380 metres; 
WOR, Newark, N.J. 405 metres; WFI, 
Philadelphia, 395 metres; PWX, Havana, 
Cuba, 410 metres; and WIP (W0O0?), 
Philadelphia, 509 metres. He was using 
a 2-valve (dual) set of his own design, 
and thinks that this must constitute a 
record for distant broadcast reception on 
a 2-valve set. 
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DEATH OF Mr. W. W. BRADFIELD. 


All who are concerned in.the world of 


shipping and in the wireless and electri- 
cal industry will hear with the deepest 
regret of the death of Mr. W. W. Brad- 
field, general manager of the Marconi 
International Marine Communication 
`o., Ltd., which took place in a London 
nursing home on March 17th. Mr. 
Bradfield was born in London on March 
18th, 1879, and thus passed away on the 
46t:1 anniversary of his birth. 

Practical radio telegraphy owes much 
to Mr. Bradfield, whose connection with 
the Marconi Company dates from Sep- 
tember 3rd, 1897, when he entered what 
was then known as the Wireless Tele- 
graph and Signal Co., Ltd. For over a 
quarter of a century, therefore, Mr. 


Bradfield has been concerned with the de- 


The late Mr. W. W. Bradfield. 


velopment of wireless, particularly in 
connection with shipping, and it may 
fairly be stated that he was largely re- 
sponsible for the efficiency of the mari- 
time wireless services and the high 
standard which they have now reached. 

In both business and social life, Mr. 
Bradfield revealed a character which 
gained for him innumerable friends, and 
his delightful personality endeared him to 
business friends, clients, and colleagues. 

An associate member of the Institute 
of Electrical Ergineers, Fellow of she 
Institute of Radio Engineers (America), 
and an associate of the American Insti- 
tute of Electrical Engineers, Mr. Brad- 
field followed keenly the progress of 
every phase of the great science with 
which he was for so long connected. Dur- 
ing the war he devoted his entire ener- 
gies to the support which the Marconi 
companies gave to the Services, and he 
was decorated with the C.B.E. for war 
service. 

The funeral will take place at 12.50 on 
Friday at Abney Park Cemetery, Stoke 
Newington. 
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BROADCAST STATIONS IN AUSTRALIA 

The Queensland Government have 
completed’ arrangements with Amalga- 
mated Wireless (Australasia), Ltd., for 
the erection of a 5 kw. “Class A” broad- 
casting station at Brisbane, which it is 
hoped will be in operation for the coming 
winter, 

; 0000 

BRITISH WIRELESS DINNER CLUB. 

The annual dinner of the British Wire- 
less Dinner Club was held at the Troca- 
dero on Saturday, March 14th, and, as 
usual, there was a very full attendance. 
Senatore Marconi, President, communi- 
cated his regret that owing to indisposi- 
tion he was unable to be present. 
Admiral of the Fleet Sir Henry B. Jack- 
son, K.C.V.O., F.R.S., past president, 
was in the chair, whilst the guests of the 
evening were General Gustave Ferrie, 
C.M.G., and Air Vice-Marshal Salmond. 
General Ferrié, in replying to the toast 
of the President of the French Republic, 
expressed his pleasure at the opportunity 
of meeting so many with whom he had 
come in contact in France during the 
period of the war. He said he pe 
that the time would shortly come when 
the French Government would be able to 
make arrangements for organising wire- 
less development on lines which would 
bring about the same satisfactory results 
which he saw evidenced in this country. 

0000 


MISSUSE OF CALL-SIGN. 

Mr. D. Douet (5AQ), of Putney, wishes 
it to be made known that he is not 
transmitting speech at present, but 
believes that some experimenter is making 
illicit use of his call-sign. We shall 
welcome any information which will 
enable us to trace the offender. 

0000 
UNITED STATES NAVAL PATENTS WILL 
BENEFIT MANUFACTURERS. 

The United States Navy Department 
has decided to issue licences, under the 
German patents purchased by the Navy 
during the war, to reputable American 
manufacturers who are actively conduct- 
ing radio research work and who hold 
patents, the rights of which they will ex- 
change with the Navy in return for the 
use of the Navy patents. The action of 
President Coolidge in throwing these 


` patents open to the use of manufacturers 


eliminates the danger of a radio monv- 

poly, and encourages competition, by 

which the listener will greatly benefit. 
ocon 


DINNER TO AMERICAN AMATEURS. 

On the occasion of the visit to this 
country of the American — wireless 
amateurs in April, it has been decided to 
give in their honour a dinner, which will 
be held in London under the auspices of 
the T. and R. section of the Radio 
Society of Great Britain. The function 
will take place on April 24th,.and those 
members of the T. and R. section and 
the R.S.G.B. who are desirous of attend- 
ing, are invited to send their names to 
the Hon. Secretary of the T. and R. sec- 
tion of the R.S.G.B., 53, Victoria Street, 
S.W.1 Tickets will probably be 12s. 6d. 
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No Extension of Broadcast Hours. 
Despite many rumours, it is reported 
that the B.B.C. does not intend to in- 
augurate a regular broadcasting service 
as from 11 o’clock in the morning “ for 
the benefit of night-workers and in- 
valids."’ The powers at Savoy Hill 
already have their hands pretty full in 
filling the present-time schedule, and, as 
‘everyone knows, there are other and 
more pressing matters in connection with 
development which are engaging their 


attention. 
cooo 


Broadcasting ‘Lyons.’ 

The music from Lyons’ Popular State 
Café is to be broadcast from the B.B.C. 
Station at Manchester. This is a new 
departure for Manchester, but is already 
being done elsewhere, and may be ex- 
tended eventually to other parts of the 
cowntry. 

ooo°o 
A Parliamentary Critic. 

Apropos ilast week’s note on the broad- 
casting of Talks about Parliament, we are 
now able to state that Mr. W. R. M. 
Pringle is to act as Parliamentary. Critic. 
Mr. Pringle knows Parliament inside out, 
and is familiar with the personalitics of 
all the Members. 

0000 


An Unrehearsed Incident. 


a 


An unrehearsed incident occurred dur- 


ing the recent performance of “The 
Pilgrim’s Progress.” In beating time, 
Mr. Joseph Lewis, the conductor, acci- 
dentally struck his hand on the music 
desk and reopened an old wound, which 
bled profusely. The accident happened 
just at the moment when Hopeful was 
singing the following line: 

“ But, sir, behold thy hands! 
Defiled with blood, y”? ete. 
Fortunately, Mr. Lewis carried on with- 

out a pause. 


‘which have occurred 


NEWS FROM THE 
STATIONS. 


Sir Edward Elgar. 

Sir Edward Elgar will be a great at- 
traction for listeners on March ðist, 
when he will broadcast to all stations of 
the B.B.C. from 2L0 a programme of his 
own works. The eminent composer, who 
is entirely a self-made man in the 
world of music, will then come into line 
with other leaders in Art circles in recog- 
nising the value of the new Science in 
reaching far larger audiences than is 
possible by any other means. 

ooo0o 


Paderewski. 

One of the most pathetic incidents 
in the Studio at 
2LO was witnessed on that memorable 
night when M. Paderewski gave us a 
demonstration lasting for more than an 
hour of his superb artistry. During the 
playing of his own Nocturne it was 
noticed that the tears were flowing freely 
down his cheeks. The great master, free 


M. Paderewski at the piano during his 
recent broadcast recital. 


trom the gaze of a visible audience, gave 
vent to an emotion which was probably 
due as much to a rush of memories con- 
nected with his composition as to the 
volume of harmony which had been born 
in his heart. 

0000 


A Broadcast Tour. 


Full of special interest will be a series 
of programmes from the Glasgow Sta- 
tion, the first of which will be given on 
Wednesday, 'March 25th, when listeners 
will be taken on a tour by broadcast 
through Canada, and efforts will be made 
to visualise the vast extent of the 
Dominion. One place to be visited will 
be Jasper Park, one of the many magnifi- 
cent open spaces which the Dominion 
Government has provided for the recrea- 
tion of Canadians. 

Round and about London there are 
upwards of one hundred parks and open 
spaces, by far the largest being Rich- 
mond Park, consisting of an area of four 
square miles. Jasper Park covers an 
area of four thousand square miles, and 
everything else in the Dominion is on 
the same scale of magnificence. 

ooo0oo 


The New 2L0. 

B.B.C. engineers had a rough passage 
in connection with the preparation of the 
new permanent 2LO station. There was 
one minor trouble at first, and when this 
was put right, other defects developed in 
the apparatus, resulting in patchy recep- 
tion over fairly large areas, but lis- 
teners will ultimately be very well satis- 
fied with the Station, and the engineers 
wilk not grudge them a little grumble in 
the meantime, justified as the complaints 
have been. It cannot be too strongly 
emphasised that although the new 
station has a higher power, the strength 
of reception will remain unaltered, but 
the effective range for crystal users will 
be about twenty-five miles. 
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Paderewski Gramophone Records. 

The correspondence received by head- 
quarters at 2, Savoy Hill, in connection 
with the auction sale of i ie 

derewski 


throws an interesting and amusing side- 
light on the attempt to popularise “ star 
turns ” among the masses of listeners. 
One man enclosed a penny stamp: for the 
records, and expressed his displeasure at 
the recital in unqualified terms. Inci- 
dentally, he clearly did not know the 
difference between a pianoforte recital 
and a solo cn an ocarina. An Aberdo- 
nian sent three penny stamps, and 
seriously hoped that his might be the 
highest bid. 

Obviously the B.B.C. is faced with a 
big problem in trying to cater for all 


tastes. 
e000 


A Wireless Competition. 


Listeners should make a point of- pick- 
ing up, if possible, the evening pro- 
gramme from Bournemouth Station on 
Satarday, April 4th. The programme 
will be entitled “ Requests and Guess- 
ing,” and a prize of three guineas will be 
awarded to the listener who sends in the 
greatest number of correct answers to the 
following :—The names of the vocalists; 
the names of the songs sung, together 
with tbe names of the composers; the 
names of the instrumental solos, together 
with the names of composers and instru- 
ments; and the names of the different 
items played by the orchestra, together 
with the names of the composers. 


0000 


Wireless v. Gramophone. 

On a recent evening, when several 
stars of considerable magnitude were 
scheduled to broadcast from London, and 
some of the principal European stations, 
a disciple of ae non was chal- 
lenged by a neighbour who advocated the 
superioPity of ihe gramophone, to a con- 
test. The ıdea was to prove that a selec- 
tion of gramophone records would pro- 
vide more entertainment than any num- 
ber of broadcast programmes that could 
be picked up in one evening. The radio 
enthusiast obtained eighteen stations in 
all, British and Continental, and the 
gramophone enthusiast played more than 
fifty first-class records. Probably the 
gramophonist had the advantage both in 
the quality of his machine and of the 
records. At any rate, the result was de- 
clared a draw. 

oooo 


Wireless on Tap. 

Apropos the remark of a certain poli- 
tician that he “ looked to the time when 
every house will have its wireless set and 
loud-speaker,’’ a correspondent asks why 
every new house that is built in futare 
should not have wireless laid on like gas 
and water’ Already a Massachusetts 
electricity supply company is exploiting 
a similar idea by presenting a wireless 
set with all new house wiring orders. Of 
course, the B.B.C. would like to know 
that wireless had been installed in every 
home, but it would obviously be neces- 
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Tharsday, March 26th. 
5XX, 7.30 p.m. ... ee 
. Cardiff, 7.35-p.m....  ... 


Manchester, 7.30 p.m. ... sy 


Aberdeen, 7.35 p.m./ oe an. 


Friday, March 27th. 
London and 5XX, 7.20 p.m. 


: Birmingham, 7.30 p.m. ... ses 
i Bournemosth, 7.30 p.m. ... a 


FUTURE FEATURES. 


... Chamber Music Evening. 

... An Hour with Beethoven and an Hour of 
Light Music. 

The Hallé Orchestra Pensions Fund Con- 
cert, conducted by 
S.B. 

Music and Drama. 


Band of H.M. Grenadier Guards. 
to Belfast. : 

Ballad Programme. 

“ Bournemouth Calling Belgium.” 
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Hamilton 
to other Stations. 


Harty. 


S.B. : 


Cardiff, 7.30 p.m... ....... “A Night of Adventure.” ; 
Manchester, 7.30 p.m. ... | .. Symphony Concert. i : 
Aberdeen, 7.30 p.m. ... Brahms and Schumann. : 


, Glasgow, 8 p.m. 


Saturday, March 28th. 
Birmingham and 5XX, 7.20 per m. 
Newcastle, 7.30 p.m. 0 
Aberdeen, 7.30 p.m. 


:’ Sunday, March 29th. 

London, 3 p.m. 
London, 9 p.m. 
Manchester, 3 p.m. 


Monday, March 30th. 
Bournemouth, 3.45 p.m. 
Manchester, 7.20 p.m. 
Glasgow, 7.30 p.m. 
Belfast, 7.30 p.m. . 


Tuesday, March 3ist. 
London, 7.30 p.m. 


5XX, 7.30 p.m. 


Wednesday, April sf. 
London, 7.20 p.m. ... ee 
Birmingham, 7.30 p.m. ... 
Cardiff, 7.20 p.m. ...  ;... 
Newcastle, 7.30 p.m. 
Glasgow, 7.35 p.m. 
Edinburgh, 7.30 p.m. a 
Leeds, Bradford, 7.30 p.m. 


. 
ETETETT eer? TES eee ee TT Pee Ee ee Cee eee eee EETA ePC ESSE SPEC ESE ee 


sary to wait until the tenants had moved 
in before the wireless man called with 
the presentation set. And would the 
vendor of the house supply the initial 
licence? 


oooo 


International Wireless Conference. 


What was in the nature of an informal 
talk on the chief problems connected with 
British and European broadcasting was 
held last week, in London, at a confer- 
ence convened by the British Broadcast- 
ing Company. Naturally, the prelimi- 
naries were dealt. with after the principle 
had been established that an inter- 
national bureau should be set up to per- 
form the double function of a clearing- 
house of information and of an instru- 
ment for the adjustment of technical 
difficulties of an international character. 
The countries represented were Norway, 
Holland, Belgium, Germany, France, 
Italy, Spain, and Czecho-Slovakia; the 


John Ireland Recital. @.B. to Aberdeen : 
and Belfast. : 


Light Symphony Programme. 
' Music and Dra 
The Barnado Musieal Boys. 


ma. 


Chamber Music. 

De Groot and the Piccadilly Orchestra. 

Light Orchestral Programme relayed to 
5XX 


Chamber Music. 

“The Gamblers.” 

Popnlar Concert. 

‘©The Merchant of Venice.” 


Sir Edward Elgar will conduct a pro- 
gramme of his own works. 
Stations. 


Military Band N 


S.B. to all 


“ight. 


Liza Lehmann Evening. 
Radio Fantasy 
“A Night Out.” 

Scenes from ‘‘ The Song of Hiawatha.” 
“ Pole to Pole.” 
Operatic Programme. 
Yorkshtre Evening News 


No. 4: ‘ For the Crown.” 


Concert. 


hh a ee eee ce eee ee Ty eee Te ey ees 


representation being either director by 
agents in London. "In view of the inter- 
national character of questions of mutual 
interference, allocation of wave-lengths, 
power, etc., it 1s obvious that the discus- 
sions must. presently assume an increas- 
ing importance in international law, and 
there is no doubt that when an inter- 
national bureau is formed its meetings 
will be held at Geneva under the auspices 
of the League of Nations. 
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New Zealand Signals Still Strong. 


The outstanding feature of long-dis- 
tance work during the past week, has 
been the extraordinary increase in 
strength of transmissions from the New 
Zealand station 4AG, and, although the 
period during which New Zealand stations 
come in has now dwindled to approxi- 
mately half-an-hour, it seems that the 
strength has gone up in proportion to the 
narrowing of the period of audibility. 
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A Method of 
Photographing 
Wireless 
Signals. 


By 
A. CASTELLAIN, 
B.Sc.,.A.C.G: I. 


wave form of the currents in circuits could be seen 

by experimenters studying, for instance, the ques- 
tion of amplification and distortion, and in the course of 
ordinary experimental work it is frequently desirable 
to know more or less exactly the wave form of the 
currents used. For example, a valve oscillator may be 
used to generate currents of pure sine wave form, or an 
A.C. generator may be the source. If care is not taken, 
misleading results may be obtained by assuming the wave 
form of the currents to be. sinusoidal, whereas, in fact, 
they are not. A device for producing such records is not 
difficult to construct and operate. Such an arrangement 
is generally termed an oscillograph, and the one described 
here was byilt from the simplest material. 

The operation of the oscillograph may be understood 
by referring to the following figures. Suppose, as in 
Fig. 1, that a current is passed through the coils of a 
telephone earpiece. As the .current increases from zero, 
in a direction to oppose the magnetism of the permanent 


ie would obviously be of great assistance if the actual 
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Fig. 1 —Explaining the effect of a sine wave current flowing in a 
telephone ear piece. 
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magnet of the earpiece, the diaphragm is released ; after 
reaching its maximum value the current falls, the de- 
magnetising effect of the current reduces, and fhe 
diaphragm gradually returns to its normal position. 
Then, when the current commences to grow in the oppo- 
site direction, the diaphragm is pulled towards the mag- 
nets of the earpiece, and soon. If a short bar is fixed to 


SOURCE 
. OF LIGHT , 


Fig. 2.—The wave form of the current can be found by this 
simple arrangement if a photographic plate is allowed to fall ac 
right angles to the beam of light. 
the centre of the diaphragm, it will move up and down 
somewhat as indicated by the arrows on the right. of 

Fig. 1. 

Suppose now that a small mirror is attached to 
a support, as indicated in the figure, leaving the bar 
fastened to the diaphragm free to tilt it. When -the 
sinusoidal current is passed through the earpiece the 
mirror will rock, and if a beam of light is directed on 
the mirror, Fig. 2, a line will be traced out on a screen 
arranged at right angles (¢.e., vertically) as suggested by 
the sketch. The line wil! merely be an enlargement of 
the line representing the up and down movement of the 
bar on the diaphragm. Further, if a photographic plate 
is allowed to fall at a uniform ‘speed at right angles to 
the heam—that is, vertically (or downwards through the 
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A Simple Oscillograph.— 
paper), a line showing the actual wave form of the 
current will be indicated on the plate. 
When it is desired to project the 

Ô — beam on to a screen, it 1S necessary 
‘to employ a device for spreading out 
the line made by the vibrating mirror. 
There are several methods, but per- 
haps the simplest is to rotate or rock 
a second mirror by means of an 
electric motor, as suggested by Fig. 
3. Here the beam of light is pro- 
jected on to the 
mirror of the oscil- 
lograph (on the left 
of the sketch), and 
the moving beam is 
reflected by the 
rotating (or rocking) 
mirror on to the 
screen. Hence the 
line traced out on 
the screen by the 
vibrating mirror is a 
visual picture of 
the current flowing 
through the coils of the earpiece of the oscillograph. 

) ~ Construction. 

An ordinary reed’ type telephone earpiece is employed, 
and is modified slightly as shown by the photograph of 
Fig. 4. The reed is removed, and a small piece of 
brass rod soldered to the end of it and filed away, as 
shown at A, Fig. 5. This additional piece is of the 
same width as the reed, and of such a length that when 
the reed is in position the edge of the projecting piece A 
is about level with the inner edge of the case of the 
receiver. A second piece of brass strip is now shaped 


Fig. 3.—A method of projecting the beam 
of light on a screen to give a visual 
indication. 
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Top, (A), The current set up 
in a wireless receiver tuned 
to 2LO during a violin piece 
with orchestral accompani- 


ment. 


Right, (B), Result of the an- 
nouncer speaking. 
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as shown at B, Fig. 5, and screwed to the side of the 
case. The case should be filed flat to allow piece B to 
bed firmly. Pieces A and B, therefore, almost touch, 
but the gap separating them should not be so small that 
the reed is not quite free to move—a separation of about 


Fig. 4.—The complete earpiece. On the left is the small mirror. 


ten thousandths of an inch is satisfactory. A small 


mirror, M, is now stuck with rubber solution to the edges 


of the pieces A and B. The mirror can be seen in the 
photograph of Fig. 4, in Fig. 5, and in Fig. 6. It will 
be necessary to fix the mirror very carefully and allow 
half an hour or so for the rubber solution to dry. . The 
mirror should be quite tightly fixed, and not wobble in 
use. 

Finally, mount the earpiece in a bracket such as that 
of Fig. 6. This bracket is 
made of brass strip, and two 
screws are fitted to support 
the earpiece. If desired, a 
more elaborate mounting, 
with arrangements for tilting 
the earpiece in any direction, 
can be used: Suitable de- 
vices may safely be left to 
the reader, but it should be 
remembered that it is essen- 
tial to provide a mounting 
which will held the earpiece 
quite steady during ex- 
perimental work. 
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The illustrations show the 
interesting results which can 
be obtained with the instrument 
by the falling plate method. 
An ordinary receiver tuned to 
the London station was used, 
and the earpiece connected in 
the plate circuit of the last 
valve. 


Setting Up the Apparatus. 


The optical system employed by the author is sketched 
in Fig. 7. A “ Pointolite’’ was used, as it gives a 
good strong, steady light. The cylindrical lens is not 
absolutely essential, but merely a refinement. 

FILED AWAY M 


ALUMINIUM 
CASE 


Fig. 5. — Explaining the construction of the additional pieces 
fitted to the earpiece; M is the mirror. 


i 


A simple slide arrangement is used for guiding the 
photographic plates. This is sketched in Fig 8, and 
consists of two grooved pieces of wood, which are screwed 
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Fig. 6.—The earpiece mounted in a convenient support. 


toa wooden framework. Rubber pads are secured to the 
bottom of the framework to take the shock of the falling 
plate. 
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{Left.) An opera singer with 
light orchestral accompaniment. 


(Below.) The opera orchestra 
only. 


A number of examples of the-results obtained with 


this instrument are reproduced here. In photograph A, 
we have the wave form of the current produced in a 


POINTOLITE 


CYLINDRICAL 
LENS 


GUIDES FOR 
PLATE 
PLATE ) . 


Fig. 7.—Arrangement of the apparatus. The cylindrical lens is 
- not essential. 


receiver by a violin with orchestral accompaniment from 


2LO. In B we have the result of the announcer speak- 


ing about this item. These illustrations show but one 


of the uses of the oscillograph. 


- Fig. 8.— The device for guiding the photographic piates. 


Numerous experiments can be carried out with this 
simple instrument. If the earpiece of the oscillograph 
is connected in the plate circuit of the last valve of a 
receiver, for instance, it is easy to demonstrate the effect 
of applying wrong grid and plate voltages to the valves. 
When a relatively large grid bias is used with insufficient 
nlate voltage a strong signal is partially rectified. This 
result is easily seen. If then the grid bias is reduced, 
and the signal is above a certain strength, the peaks of 
the signal are cut off. By further reducing the grid 
bias it may be seen that the positive peaks of the signal 
are levelled, while the negative valves are faithfully 
reproduced. 
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AMATEUR TRANSMITTING RECORDS. 


A Talk from 2LO Given on March 19th. 


By E. J. SIMMONDS. 


T was in December, 1923, that the first two-way 
amateur transatlantic communication was estab- 
lished with America, using wavelengths of the order 

of 100 metres, and powers not exceeding 150 watts. 
These experiments first took place with American stations 
situated comparatively close to the Atlantic seaboard, 
but as the technique of both transmitters and receivers 
improved, gradually the ranges were increased, until, by 
March, 1924, British amateur stations had been received 
on the Pacific coast of America, nearly 6,000 miles away. 

These tests provided valuable evidence of the extra- 
ordinary efficiency of short wavelengths, and clearly 
demonstrated that reliable communication with small 
powers, could be maintained under most adverse condi- 
tions. Large numbers of test messages were handled, 
and the experience thus gained was of enormous value, 
and excellent training for the outstanding developments 
which took place in the autumn of 1924. 

With the coming of summer, the conditions became 
more difficult, owing to the shorter nights and increased 
- amount of electrical disturbance of the atmosphere, and 
consequently no startling advances were made until the 
fall of 1924. 

October 18th, 1924, will long be remembered as mark- 
ing the culminating achievement in amateur long-dis- 
tance working, when two-way communication was estab- 
lished with New Zealand for the first time in history. 
This was an event of outstanding importance, being so 
extraordinary and unexpected, that it has astonished 
the scientific world, and has provided valuable data and 
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evidence of the efficiency of short wave transmission 
which may necessitate modifications of the existing 
theories relating to short wave propagation. 

This success was quickly followed by two-way direct 
communication with Australia on November 13th, when 
messages were taken for His Majesty the King from the 
Wireless Institute of Australia. 

Since then, by continued’ application and perseverance, 
amateur international communication has developed, until 
there are now few places inhabited by wireless experi- 
menters which are not. linked up with amateurs in Great 
Britain. - 

During recent months the development of apparatus 
for speech transmission and reception on short waves has 
received increased attention from amateurs, and great 
strides have been made in this impoitant application. 

It may be of interest to mention that on February 8th 
last speech was received in this country from the Austra- 
lian Amateur Station 3BC of Melbourne, and twice 
during the last month, under favourable conditions, in- 
telligible speech has been received in New Zealand from 
a British amateur station using powers under 150 watts 
(one-tenth of the power used by the main stations of the 
B.B.C.). 

This short summary of amateur work is sufficient 
to show how far-reaching the efforts of the amateur 
worker have been during the past year, and how impor- 
tant it is that these same private investigators shall be 
given adequate facilities for continuing their researches 
in the future. 
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AN ADJUSTABLE COIL HOLDER. 

A very critical adjustment ‘of 
coupling can be obtained by mount- 
ing the movable coil on a hinge above 

_ the fixed coil, the latter being carried 
on a platform and producing the 


movement with a thread, winding 
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A method of providing critical coupling 
between coils mounted behind the instru- 
ment panel. 


upon a small drum. A spindle is 
set up behind the panel in a suitable 
brass bracket, and is rotated by 
means of a condenser knob and dial. 
The small wooden bush which is at- 
tached to the end is arranged to pro- 
vide the lift for the moving coil. If 
the movable coil-is not. sufficiently 
heavy to maintain the’ thread in a 
taut condition, a light spring should 
be inserted in the hinge.—E. L. O. 
0000 ° 
A NEW METHOD OF WINDING 
VARIABLE RESISTANCES, 

A variable resistance such as is con- 
nected in the filament circuit of a 
valve or is used as a potentiometer 
consists of a resistance wire wind- 


ing, over which a rubbing arm makes 
contact so that a suitable number of 
turns of resistance wire can be in- 
cluded in circuit. The resistance can 
be rendered non-inductive, however, 
by arranging a double winding so 
that the moving arm produces a short 
circuit across alternate wires and thus 
varies the length of wire in ‘circuit. 
—G. C. P. 


oooo 


A VARIABLE COIL HOLDER. 


The following method of mounting 
plug-in tuning coils has many advan- 


' tages over the usual. three-coil holder, 


and should prove useful on the ex- 
perimental bench or in receivers where 
sufficient space is available. 

The movable coil holder is mounted 
at an angle of 45° to the axis of a 
pivoted arm. The coil holder may 
be fixed directly to the arm or 
mounted on an extension bracket 
as shown. With the latter ar- 
rangement a closer coupling with 
the fixed coil will be obtained. 
When the arm is rotated through 
an angle of go° the movable coil 
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will take up a position at right 
angles to, and on the same axis as, 
the fixed coil, thus making the mutual 
coupling between the coils theoreti- 
cally zero. - In practice it is often 
desirable to make the angle greater 
than 90°, and the stop should. be’ 
arranged accordingly. . 


A two-coil holder, in. which the movin 
coil in travelling away from the fixe 
holder rotates through 90°. 

For a three-coil tuner two arms, 
one on each side of the fixed coil, 
would be necessary. 

A fine control over the degree of 
coupling and a reduction of hand 
capacity effects can be obtained with 
this method of mounting when the 


arms are lengthened to form extension 


handles.—B. E. A. 


Simple variable resistance construction, in which the winding is arranged to be non- 


inductive. 


+ 
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CLIPS FOR FIXED CONDENSERS. 

The addition of a fixed capacity to 
a finished set is frequently necessary 
in order to obtain stable operation. 


Temporary connections for fixed con- 
densers. 


If the condenser is light in weight, 
as in the case of mica condensers of 
the home-made variety, it may be 
bridged across the appropriate con- 
nections by mearis of wire clips. 
Hard drawn brass or bronze wire 
should be used if obtainable, but No. 
16 or 18 S.W.G. tinned copper wire 
will be satisfactory if previously 
stretched.—J. A. 
; ©0000 . 
IMPROVED TELEPHONE TAGS. 
Tag connections for the ends of 
telephone leads can be very easily 
made from ordinary valve sockets. 


— 


Telephone tags filed down from valve 
sockets in the handbrace. 

A geared handbrace is to be found 
in nearly every constructor’s equip- 
ment, and this should be gripped in 
the vice in such a way that it may 
be used as a miniature lathe. Hold- 
ing the upper part of the socket in 
the three-jaw chuck, the threaded 
portion may be filed down while the 
chuck is rotating to a diameter suit- 
able, for insertion in the telephone 
terminals. The telephone leads may 
be sweated into the hollow end o& the 
socket with Wood’s metal or solder. 
—W. M. 

oo0oo0oo 
FIXED CONDENSERS UNITS. 

For experimental work fixed con- 
densers built up from small units are 
very useful when the required value 
is not previously known. Units of 
this type can conveniently be con- 
structed from tin plate and mica in 
the following manner :— 

Procure some mica sheets about 
0.005 inch in thickness and treat, if 


necessary, with best quality shetlac’ 


varnish to give strength and tough- 
4 32 / 
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ness. Any sheets treated in this way 
should receive a prolonged baking to 
drive off moisture at a temperature not 
high to blacken the 
shellac. A convenient size for the 
mica is 1fin. x 1łin., while the tin 


plate, which may be cut from empty 


cocoa tins, may be 1$in.x fin. A 
strip $in. wide should be turned over 
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are scribed on the front disc to dia- 
meters of 2% and 2ģin. Twenty-five 
equal divisions are then marked round 
one of the circles for the twenty-six 
contacts, and scratch lines are made 
to indicate the positions for the wire 


- contacts. Holes are drilled through to 


take No. 16 S.W.G. copper wire, and 
the wire loop must be bent to shape 


Constructionat details of a tapped plug-in coil, ow 


at one end of the tin strips, ek 
may then be clamped on to the mica 
separator in the vice. | Connecting 
wires may be soldered to the folded 
edges of the tin at each end. 


2 


Condenser unit for paren ie up experi- 
mental fixed conden 


A unit built to these dimensions 
shoułd have a capacity of approxi- 
mately o.o003 mfd.—G. A. 
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TAPPED PLUG IN COIL. 


The drawing shows a home-made 
plug-in tapped coil which was origin- 
ally constructed for use as the tuned 
anode inductance of a three-valve 
set. The coil is of good appearance, 
and the one from which the drawing 
was prepared was built with white 
Erinoid. The front of the coi] con- 
sists of a disc (A) 3łin. in diameter 
x >in. in thickness. Two circles 


before attachment to the disc. The 
wire is carried on a bobbin (C), which 


is 2gin. in diameter with a_ groove 


pin. deep x jin. wide, and a 4in. 
hole is made through the centre to 
give clearance to the spindle. The 
wire used for winding the inductance 
may be No. 26 D.C.C. Forty 
turns are wound on to the bob- 
bin spacing each layer with a 
piece of silk or paper. At this 
stage the wire is twisted to praduce a 
small loop which forms the first tap. 
Three more turns are then wound on 
and the wire twisted as before, and 
so on until ninety-two turns are 
completed. ‘Faps are then made at 
every turn until the hundredth turn 
is reached. The method of fitting 
up the switch arm (F) is apparent 
from the drawing. The spool is at- 
tached to the front plate, and carries 
the switch by means of two screws, 
whilst the back is secured to the 
wooden spool with celluloid cement. 
The outer rim (H) is a strip of 
opaque celluloid which should be left 
a little wider than required in order 
that it may be trimmed or filed down 
true after it has been allowed to dry 
out and become securely attached. 


The base piece (J) is made from wood 


or ebonite, and carries two valve pins 
(L). It is glued to the outer face 
of the coil, and will be found to hold 
quite securely. —W. P. G. 
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An Account of Results Obtained in Experimental Work on Stations Already 
Erected. 
By R. H. WHITE, M.LE.E. 


_ principle have been erected by the Marconi Co. at 

Hendon, Birmingham, Inchkeith, the South Fore- 

land, and at'Poldhu. The pioneer work carried out at 

Hendon, Birmingham, and Enchkeith was described by 

Mr. C. S. Franklin in a paper before the Institution of 
Electrical Engineers in May, 1922. 

In 1919, experiments with valve transmitters were 
carried out at Carnarvon. Experiments were first made 
with waves of a hundred metres or so, and gradually, 
step by step, the length was reduced, until waves were 
produced which could be employed in conjunction with 
reflectors of moderate dimensions. 


| P SFERIMENTAL stations employing the Beam 


Wavelength of 15 Metres Chosen. 


Finally, a wave of 15 metres was selected, and efforts 
were then made to increase the power which might be 
transmitted and to improve the receiver. 

The distance over which speech could be transmitted, 
Was very small at first; it was, in fact, some time before 
the stations could be separated more than a few miles 
apart. The struggle went on steadily, and at last sub- 


stantial improvements, principally in the receiver, made ` 


it possible to jump from some three miles to a distance 
of twenty miles. 


Next a receiver was fitted up at Holyhead, twenty 
miles from the Carnarvon -station, and the strength of 
speech received there was so encouraging that permission 
to install a receiver on one of the Dublin Steam Packet 
Co.’s boats was sought and obtained. The ship steamed 
away from Holyhead to Kingstown, Ireland, and speech 
was heard right up to and after entermg that port. 

An interesting point was that there was no reduction 
or cutting off of these short waves (15 metres) even when 
the ship was well down over the horizon from Carnarvon. 
This distance was seventy nautical miles over sea. It 
was now decided to experiment entirely over land. 


A site for a station was selected at Hendon, and a |. 


reflector erected pointing towards Birmingham. This 
reflector is illustrated in the photograph at the head of 
this article. 

A receiver was installed in a motor car, a fishing rod 
was carried to serve as a mast, and the car started towards 
Birmingham, making halts by the roadside and testing 
with Hendon. The speech was excellent up to Edge 
Hill, but after that it began to fall off somewhat. In 
general, it would be fair to say that very good speech 
was obtained up to sixty miles, and fair speech when on 
high land even as Birmingham was approached. 

Finally, a good site was selected at Frankley. near 
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The Wireless Beam in Practice.— 
Birmingham, a distance of ninety-seven miles from Hen- 
don, and å station - similar to the one at Hendon was 
erected. - 
The power used at Hada was some 700 watts, and 
this was supplied at 4,000 volts to two medium-sized 
transmitter valves. in parallel. With this input and re- 
flectors at each end, good duplex working was established. 


Absence of Interference on Beam Wavelength. 


It was noticed when working on these wavelengths (at 
that time) that at last a wavelength had been found 


where there was no jamming, and, best of all, practically - 


no atmospherics, except when 
a thunderstorm was actually 


in sight. A minor new 
trouble was, however, dis- 
covered, which was that 


many motor cars radiate a 
wave of the order of 15 
metres from their magnetos, 
and the click, click of their |. 
regular firing was often 
heard whilst cars were ‘pass- 
ing in front of the reflector, 
but was cut off as they passed 
behind the reflector. 

At the same time that this 
experimental work was going 
on at Carnarvon on (15 
metres, work was also being 
carried out with spark trans- 
mitters and valve receivers 
on a 4-metre wave. The 
spark transmitter with its 
short aerial was installed in 
the focus of a small revolv- 
ing reflector of parabolic 
construction. This reflector 
Was arranged so that it could 
be slowly rotated, and as it 
reached predetermined points 
of the compass definite call 
letters corresponding to that 
point of the compass were 
sent out. 

The experiments were successful, and finally the con- 
sulting engineers to the Northern Lights, and the Com- 
missionegs of the Northern Lights, gave permission for a 
revolving beam reflector to be erected on the Island of 
Inchkeith, in the Firth of Forth. 

The wavelength of this transmitter was fixed at 6.3 
metres, and a parabolic reflector was employed having 
an aperture of rather more than two wavelengths—i.e., 
13 metres. 3 

It will be seen from the photograph on this page that 
the structure consists of a revolving platform carrying a 
central tower, with two cross-arms at the top. Below 
these cross-arms, and fixed to the revolving base, are four 
projecting beams, so arranged that these four beams are 
exactly under the four ends of the two top cross-arms. 
The whole structure, comprising base, tower, and cross- 
arms, is rigidly bolted together and rests on a circular 
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track in such a manner that it may be easily rotated by a 
small motor. 

Suspended from the two cross-arms are two parabolic 
reflectors, arranged back to back, whilst a transmitter is 
mounted at the focus of each of these parabolas. 


Automatic Transmission. 


Two reflectors are employed instead of one, since, by 
this means, a more symmetrical construction is accom- 
plished, and the reflector has only to revolve at half the 
speed which would otherwise be necessary. The whole 
structure is arranged to rotate once in two minutes, so 
that any ship fitted with a suitable receiver would come 
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The revolving beam reflector at Inchkeith. A spark signal of 6.3 metres is transmitted. 


into line with the maximum radiation of the beam once 
every minute. 

Transmission is automatic, since all around the base 
of the structure contact plates are bolted, which are 
arranged in such a manner that when either reflector is 
pointing, say, north, the Morse code signal M is sent out. 
For south the signal is S; for east, G; and for west, 
W. The reason for the selection of these letters is more 
apparent when they are written as Morse characters, for 
east and west are opposite, and so have reversed Morse 
characters —-— — and — — —, whilst the signals — — 
and — — —, north and south respectively, are very char- 
acteristic and unlikely to be mistaken for any other 
signal. The other signals are in general given on the 
east side by one Morse letter, and on the west by that 
letter reversed, as shown in the accompanying illustration 
of the compass card. 
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the Wireless Beam in Practice.— 


Between each of the primary points of the compass 
come the letters 1.T.1.; these not only designate the 
intermediate points of the compass, but serve to distm- 
guish this beam station from any other. 

The transmitter itself is most interesting, consisting as 
it does of a remarkably compact unit entirely enclosed in 
a substantial waterproof cover. It is cylindrical in con- 
struction, and contains a condenser, spark gap, and in- 
ductance. The whole apparatus is air-tight, and is 
pumped up to a very high pressure. 

As the air within the container never changes, the 
oxygen is soon burned up by the spark, and no further 
oxidisation of the spark gap can take place. The result 
is that a most reliable and constant transmitter is ob- 
tained ; i in fact, many of these have been in experimental 
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Compass card. The Morse characters printed opposite the various 
points of the compass are automatically transmitted. 


commission for upwards of two years without attention, 
and if overhauled and pumped up once a year should give 
satisfactory service. | 

The power supply 1s taken to the oscillator by a water- 
proof cable and sockets, which connect a Tesla trans- 
former to it. This transformer is energised from the 
operating hut by means of a } kW. motor alternator. 


Brass Rods as Aerials. 


For the-reception of these short wave signals, aerials 
of the ordinary type become unnecessary; they are, in 
fact, replaced by two stout brass rods, bolted one on each 
side of the bridge of a ship. The reason for employing 
two of these rod aerials instead of one is so that both 
aerials can never be screened at the same time by the 


bridge structure, which might otherwise cause reflection | 


or absorption of the incoming waves. 
The high-frequency currents from these aerials are 
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taken by means of special cables to a receiver situated on ` 
the bridge, or into the chart-house. The: receiver itself - 
is made in such a manner that there are no adjustments 
required, there being only one control handle which 
Operates switches controlling the current to the valves, and. 
also the amount of amplification of the received signals. 

Taking a bearing by means of this apparatus is simple 
in the extreme. The navigation officer switches on the | 
receiver, places the telephones on, and listens. After a 
few seconds he hears a weak Morse letter, a moment after 
a louder signal, one still louder—then two getting fainter. 
He reduces the strength and listens again. This time, 
having cut down the sensitivity of his receiver, he hears 
only three letters. The centre ope is the bearing of Inch- 


. keith, and, from the chart which is supplied with the 


instrument, and by taking two or three bearings, he can 
‘find his position and go on plotting it as he proceeds up 
the Firth. ` 

The Inchkeith reflector having now been in successful 
operation intermittently since the first experimental re- 
fictor was demonstrated to the Northern Lights Commis- 
sioners in the autumn of 1920, and having proved most 
reliable, the time has come to extend the system, and a 
new beam station is just being completed at the South 
Foreland. 


The Poldhu Beam Station: 


The beam-station on which most attention is at present 
focussed is that which is in use within the precincts of 
the historic Poldhu wueless station. 

The new beam station was illustrated at the head of 
the article on the theory of the beam which appeared in 
last week’s issue of Zhe Wireless World. Here a large 
parabolic reflector is supported by four steel masts, and 
with it the first really long-distance tests of the beam 
were made. | 

Direct telephony was conducted between this station 
and Australia when, on May 3oth, 1924, intelligible - 
speech was sent out from Poldhu, and received at Sydney. 

For these tests, however, no reflector was employed 
at Poldhu, and the total power supplied to the valves 
was approximately 28 kW., of which only some 18 kW. 
went to the main oscillator valves. - 

The wavelength was 92 metres, and it is calculated that 
there would be some 189,000 complete waves between 
- England and Australia, which constitutes a secord at that 
time for the ratio of distance to wavelength. 


Results Cbtained. 


Amongst other places with which successful communi- 
cation has been established by. the Poldhu a 
short wave station are :— 

Buenos Aires, in the Argentine, 5,820 nautical miles. 

Rio de Janeiro, 4,810 nautical miles. 

Montreal, New York, and Glace Bay, Nova Scotia. 

Much of the experimerital work at Poldhu was carried 
out on a wavelength of about 100 metres. The day 
ranges were reliable, whilst the night ranges were greater 
than had been anticipated. 

Commercial beam stations are now being erected in 
England, Canada, and South Africa, whilst within the 
year it 1s probable that the Marconi Company will put up 
others in Australia and India. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,’’ 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


DON'TS FOR TRANSMITTERS. The great result of my proposals would be the enormous 
Sir,—The letter from “A Radio Engineer since 1912,” in the multiplication, as well as considerable substitution, of harmless 
March 11th issue of the Wireless World, cannot be allowed to crystal sets. These would be perfectly satisfying for all the 
pass without comment on some of the remarks contained therein. mere ‘‘ broadcast ” listeners if more relay stations and fewer 
In it he states that “quite a number of amateur telephony programmes were adopted—and the Continental stations would 
transmissions are of decidedly better quality than some of those not be heard of, or sought. As a matter of fact, the “ romance 
of the B.B.C.,” and further goes on to state that he "is afraid of distance’’ would soon become a distant romance and not 
that the B.B.C. have still a lot to learn about the efficient trans- a fact which would matter. ; 
nussion of speech and music.” This paragraph must have been Furthermore, “‘ my wireless friends ° are usually but little 
regarded by many as providing one of the best radio jokes concerned with “broadcast,” which is for the more general 
yet. As an old radio engineer, your correspondent must surely multitude; and they can, I hope, be trusted to behave them- 
know that in radio there will always be a lot to learn, and it selves ethereally even if they do suffer from the terrible title 
would be nonsense for the B.B.C. to state that they know all of ‘‘distance-getter.’’ (By the way, can you “‘ get’’ distance?) 
that there is to know. Your correspondent’s letter seems to Finally, it is precisely ‘‘at least 365 concerts all for 10s.” 
suggest that many amateur transmitters have effectually solved at which I grumble, as being cheap mass mediocrity, the curse 
the many problems associated with the efficient transmission of of civilisation. ‘* What on earth some people do expect for 
speech and music. If they have, I have yet to hear the results, 10s. per annum *” is something a little elevating from the aerial, 
or even hear an amateur transmission of music that can com- and not a frequent emphasis (with frequent whistling solos !) 
pare favourably with the worst stufi put out from 2LO. The of what a cheap bargain it really is! And the B.B.C. would 
amateur’s idea of ‘music ” seems only to extend to badly worn find consistent better quality, with the absence of “` padding ”’ 
gramophone records, varied at times, by one well-known amateur, and consequent greater interest, vastly easier to attain if they 
with selections by a jazz band, consisting of a piano and a had but two programmes at a time to prepare instead of up 
number of people humming through combs covered with tissue to twenty. 
paper. Whatever may be said of the work done by the I am sorry none of my wireless friends, to my knowledge, 
amateurs in other directions, they are absolutely not in it when are ‘‘ pirates,” so that I am unqualified to observe their special 
it comes to music transmissions, and to assert that some can effect on the oscillation nuisance. No doubt it is great—at 
do better than thy B.B.C. is nonsense. W. R. C. Penzance. M. PROCTER-GREGG. 
Isleworth. | Blackburn. 


BRITAIN BEHIND IN BROADCASTING. 


Sir,—New York has 16 broadcasting stations, Chicago 8, and WIRELESS RECEPTION aN Ny ALAE 
London only one. Even Paris, where broadcasting is not so Sir,—Being a past subscriber of Wireless World, and having 
popular, has four stations. constructed a four-valve set from á diagram in your issue of 

Why are we so behind in this egard? A listener-in may be August last year, No. 263 (No. 22, Vol. XIV.}, I thought per- 
more interested in the hibernation of vegetables than in the haps you would be interested to know what results I have had. 
perorations of politicians, ‘or vice versa. In America he always The diagram in question was taken from ‘Readers’ Problems,’ 
has a choice of programmes, and listens-in where he desires. Fig. 1. 

* How would the citizens of London like to be dependent upon I am able to pick up land stations on two, three, and four 
one solitary place of entertainment, in which, at the discretion valves, the stations being Johannesburg, 359 miles; Cape Town, 
of the management, a lecture was given one night, a musical approximately 400 miles; and Durban, 50 miles. Durban 
comedy the next, and a classical concert on a third? . naturally comes in very strong, though Johannesburg is not far 

I would pity my constituency if it were not kept healthily behind. On one occasion I was able to pick up Bournemouth 
alive by the competition of the many managers whom I know very well at ’phone strength, and heard a play relayed from 
to work'so hard for the recreation of their fellow citizens. His Majestv’s Theatre. My best results for long distance were 

Now that broadcasting programmes are improving, sales of Pittsburg KDKA, America, on 65 metres, and I have heard 
wireless sets are increasing daily, experts are everywhere, and this station at least fourteen times, and each time has been 
more programmes from which to select are vitally necessary. better. Even at loud-speaker strength I could hear every- 

Within the next five years evcry house will have its loud- thing that was said at 60 yards away. I have on several 
speaker, and I look to the day when this great invention will occasions entertained visitors in the early hours of the morning. 
be shared and enjoyed by all who desire to do so. o including two who come from America, and have often listened 

S PARK GOFF. to KDKA there. i a 
— Atmospherics at this time of the year are very annoymg. and 
THE OSCILLATION NUISANCE. prevent us from picking up English stations. However, winter 

Sir, —I was interested to read a reply to my letter on ‘c The will soon hbe here, and perhaps we shall then have better result e. 
Oscillation Nuisance”? in your issue of March 4th, a copy of s C. M. LEFEVRE. 
which I found an a bookstall in Milan. May I add. a few Natal, South Africa. ; 
words at the risk of being myself an ‘“ undamped nuisance ” ? January 7th, 1925. 
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A Review of the Latest Products of the Manufacturers. 


i 

BATTERY TESTING VOLTMETER®, 

A very useful series of pocket type 
meters are now available with scales suit- 
able for testing both high and low tension 
batteries. These instruments, although 
very low in price, are well constructed, 
and the movements rival those of high 
grade instruments. The pointer is main- 
tained at zero setting on the scale by 


SL 
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As indispensable instrument for testing 


tension batteries. It is obtainable 
also with a double scale for filament 
potential tests. 


means of a large polarising magnet, and 


` the small armature upon which it acts is 


influenced by the field produced by the 
applied current. Unlike many low-priced 
instruments, it will thus be seen that the 
pointer is well damped and does not 
oscillate across the scale, while a deflec- 
tion is only obtained when the terminals 
are correctly connected to the positive 
and negative battery leads. With this 
form of construction it is not necessary 
to use fine springs to maintain the posi- 
tion of the pointer, and the spindle is set 
up in plain bearings with the pivots 
ground to fit. Additional damping is 
provided by a small aluminium cylinder, 
which also moves between the poles of 
the polarising magnet. 

All instruments are fitted with silvered 
metal scales, and the containing cases are 
nickelled, giving a high class finish. 
These meters, as well as a wide range-of 


switch-board instruments, are obtainable — 


from the Sifam Electrical Instrument, Co., 
95, Queen Victoria Street, London, E.C.4. 


THE “F.A.R.” TRANSFORMER. 
It will be remembered that some while 
ago the French valve was. exceedingly 
popular among experimenters, and more 
recently attention is being turned to inter- 
valve transformers of French manufac- 
ture. One of the most popular types is 
the “F.A.R.’’, a product of Messrs. 
Maurice Bodin, 21, Warwick Lane, Lud- 
gate Hill, London, E.C. It is not only 
externally a well-made job, but is pro- 
vided with liberal primary and secondary 
windings. ‘The core dimensions are in 
keeping with the standard British types, 
and the metal side plates provide com- 
plete and effective screening. è l 
0000 


NEW FEATURES IN HIGH TENSION 
BATTERY CONSTRUCTION. 


High tension batteries are frequently 
rendered useless, not because: the cells 
composing the battery have become dis- 


charged, but owing to an individual cell 


developing a fault, 
and creating a high 
resistance in the cir- 
cuit. It would there- 
fore be desirable in 
high tension battery 
construction to pro- 
vide lapping points between every cell, 
so that tests can be applied to any 
section of the battery. The faulty 
cell can then be short circuited 
and the battery restored to its normal 
working condition. When an attempt 
is made to provide tapping points 


at every cell, the large number of con- - 


tacts required makes a battery expensive, 
and in addition there is a chance with so 
many connecting wires of an intermittent 
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French type intervaive transformer. 


contact arising.’ In the battery shown 
here, which is a product of Messrs. 
Drycel, Ltd., of 24, St. Mary Abbotts 
Terrace, Kensington, London, W.14, the 
links between successive cells are brought 
out above the surface of the pitch fill- 
ing, and, being of zinc, form part of the 
negative plates. The loop thus formed 
lends itself to providing a reliable con- 
nection with the split brass pin, which is 
provided for insertion under the bent 
zinc loops. 

With every cell available the batteries 
can be used for providing grid biassing 
potentials, and a high tension battery so 
constructed may be used to give both 
plate and grid potentials by taking the 
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“DRYCEL” 
High Tension Wireless Battery 


} 
J 


In this new type of H.T. battery, tapping points are pro- 
vided between every cell, to which reliable connection can 
be made by means ofthe split spring clip. 
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filament connection to a point on the 


battery a few cells away from the nega- 


tive terminal. i 

The type of pin connector used is of 
simple, yet reliable, construction, and is 
provided with an ebonite sleeve, which in 
sliding into the stem of the pin produces 
a firm grip on the flexible lead. The slot 
holds the end of the -flexible wire after 
the manner of a vice, making a secure 
and reliable connection. The cells of 

hich the battery is composed are con- 
structed to give long life. 
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THE “RADIOTESTER.”’ 


Every amateur must at some time or. 


other have felt the necessity for a cheap 
piece of testing apparatus which will 
quickly indicate any fault in wiring, pro- 
vide a check as to the functioning of each 
component, and give a rough indication 
of the state of low tension, high tension, 
and grid bias batteries in his set. 

The ‘ Radiotester,’’ manufactured by 
The British and Colonial Industries Asso- 
ciation, Ltd., 317, High Hol- 
born, W.C.1, fulfils the above 
conditions and consists of a dry 
cell, indicating lamp, and a 
series of contacts connected in 
such a way that continuity of © 
wiring in a set can be proved, 
and the proper functioning of 
the following components ascer- 
tained : — Coils, variometers, 
valves, variable condensers, 
rheostats, potentiometers, ~etc. 

By means of suitable ter- 
minals a pair of high resistance 
*phones can be interposed in the 
‘“‘Radiotester’’ circuit with a 
view to obtaining a sensitive 
check of the insulation in grid 
condensers, blocking condensers, 
coupling condensers, and reser- 
voir condensers, etc., also a 
break in the high resistance 
windings of L.F. transformers, 
chokes, phones, and loud- 
speakers is quickly discovered. 

Should the experimenter possess a 
millimeter, much useful information can 
be obtained concerning the relative re- 
sistances of components between, say, 
1,000 and 2,000 ohms. 

There should be room in every experi- 
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The R.I. two-scale. filament resistance to 
permit of the use sek bright or dull emitter 
ves. 
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receiver design to 
provide interchange- 
~ ability between 
bright and ` dull 
emitter valves, and 
usually necessitates 
the fitting of two 
separate filament re- 
sistances which are 
brought into opera- 


Wireless 
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menter’s workshop for this useful little 
instrument, which retails at 5s, 9d. 
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THE R.I. FILAMENT RESISTANCE FOR 
BRIGHT AND DULL EMITTER VALVES, 


There is a need in 


tion by the action of 


a switch. Messrs. 
Radio Instruments, 
Limited, are now 


placing on the market a two-range fila- 
ment rheostat which will permit of valves 
with either bright or dull emitter fila- 
ments being interchanged. 

In the illustrations ıt will be seen to 


“ Radiotester.’’ 


consist of two sections, one of which is 
a filament resistance having a maximum 
value of about 5 ohms, whilst the other 
section has a resistance value up to about 
25 ohms. A plated ‘bronze spring oper- 
ated by the centre spindle is made to 
sweep across either of the resistance 
windings, providing a range of adjustment 
so that either high or low resistance 
filaments may be controlled. The con- 
tact, which sweeps across the surface of 
the resistance windings, is of bronze, and 
makes a good and reliable connection, 
particularly as it is attached to a spindle 
which passes through a bush which is 
at least jin. in length. The resistance 
spools, which are wound on a hard insu- 
lating material, are carried in a heavy 
brass bracket, to which the bearing for 
the spindle it attached. The bearing 
piece is threaded on the outside to pro- 
vide one hole fixing, and a very substan- 
tial oxidised collar in screwing down on 
to the face of the panel holds the dial in 
position. The dial has a polished finish 
which gives a good appearance against 
the dull matt surface of an instrument 
panel. The metal parts are finished dull 


Rapid tests for continuity can be applied 
to instrument wiring by means of the 
Provision is also made for 
x 2 easily testing the insulation of condensers. 
= Me: hods for verifying the operation of other 
wireless components are described in an 
instructive pamphlet which accompanies the insti ument. 
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black oxidised, very much resembling the 
treatment applied to camera fittings, and 
this departure from lacquering or nickel- 
ling adds considerably to the appearance 


of any receiving set to which this useful 


component may be fitted. 
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The Dubilier clip and mounting piece for use when the — 
grid leak does not bridge the grid condenser, ~ 


DUBILIER’S NEW GRID LEAK 
ATTACHMENT. 


A grid condenser with spring clips pro- 
vides a convenient method for supporting 
the leak resistance with which 
it is shunted. When, however, 
it is desired to connect the leak 
resistance between the grid of 
the valve and the positive bat- 
tery terminal, amateurs have 
found it necessary to solder 
wires on to the caps of the grid 
leak itself. 
overcame by the use of a mount- 
-ing clip, which is held in posi- 
tion by one of the screws used 
for attaching the grid condenser. 


oocoo 
A USEFUL SOLDERING HINT. 


Unless one is fairly accus- 


one of the most trying processes 
in the construction of sets, and 


will simplify the work is likely 
to be welcomed by the amateur. 
It is most essential that the flux used 
should not be of a corrosive character, 
and therefore a combined solder and flux 
which is available either in paste. form or 
as stiff wire and sold under the name of 
Britinol is the new product which is likely 
to be very popular. Mag 
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A rear view of the R.I. filament resist- 
ance, showing the two resistance spools. 


This difficulty is. 


tomed to soldering this is often - 


therefore any method which 
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Mitord and District Radio Society. 

We are now able to give full particulars 
of the visit which Capt. Eckersley is 
going to pay us on Thursday, March 26th. 

The meeting will be held at the Town 
Hall, Ilford, and Capt. Eckersley, ‘who 
is well known to all wireless enthusiasts as 
the chief engineer of the British Broad- 
casting Company, will lecture on ‘‘The 
Story of Broadcasting in Britain.” The 
chair will be taken by W. H. Eccles, 
D.Sc., F.R.S., who will be supported by 
Sir Frederic Wise, M.P., and a number 
of prominent representatives’ of publie 
and scientific bodies. | 

The public address system of the Mar- 
coniphone Co., Ltd., will be used, and 
a short wireless programme given. 

The meeting is a public one, and tickets 
are obtainable at popular prices at The 
Ilford Recorder Offices, High Road, 
Ilford. The lecture commences at: 8 
' o’clock, but the doors will be opened at 
7.15 p.m. a 

Mr. D. S. Richards, 50, Empress 
' Avenue, Ilford, is the hon. organising 
secretary in connection with this matter. 


A view of a corner of the Exhibition at 
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Secretaries of Local Clubs are invited to send in for publication 


club news of general interest. 


Barnet and District Radio Society. 

At the monthly meeting of the society, 
held in the Radio clubroom, Barnet, on 
Thursday evening, February 19th, Mr. 
H. B. Gardner, Barnet’s first amateur 
transmitter, gave an instructive talk on 
“Transmission.” He explained 
operation of the transmitter, and, with 
the help of diagrams on the blackboard, 
described a number of circuits with which 
he had obtained good results. He showed 
al how the amateur transmitter had 
overcome a great many difficulties met 
with in the early experiments. The non- 
technical manner in which Mr. Gardner 
gave his taik made it readily understand- 
able by all,.and the members thoroughly 
appreciated the lecture, which. was fol- 
_lowed by an informative discussion. Mr. 
Gardner was afterwards accorded a hearty 
vote of thanks. 

The secretary reported that, following 


-@ communication from the parent society 


he had drafted a letter to Gol. Fremantle, 
M.P. for the St. Albans division, pointing 
out that certain clauses in the Wireless 
Bill now before the House of Commons 


the Beaufoy Institute, Princes Street, S.W., 
organised by the Schools Section of the Radio Society of Great Britain. The exhibition ` 
, was open from March 14th—I18th. i 


the. 


x 


Nui 
h A oa 
PE we! f 
i a Ne AN : 
id 4 OFA She, = 
aad pah E 
Se Ry ee oe 


were likely seriously to retard the progress 
of radio, and urging the revision‘of the 
Bill. The letter was approved, and the 
Secretary was instructed to forwardit to 
Col. Fremantle. 

The society hopes to arrange ‘another 
visit to 2LO, and it is anticipated that 
both Capt. Eckersley and Mr. A. R. 
Burrows will soon pay return visits to 
Barnet at the invitation of the society. 

Hon. secretary, J. Nokes, Sunnyside, 
Stapylton Road, Barnet, -—S_—i - 
The Golders Green and Hendon Radio 

Society.. l : z . f care l 

At a well-attended meeting of the 
society on March 4th, Mr. Maitland, a re- 
presentative of Messrs. Leslie McMichael, 
gave a very interesting lecture on “ High 
Frequency Amplification,” which was fol- 
lowed by a lively discussion. 

A most interesting evening is looked 
forward to at our next meeting on Marcu 
18th, when Mr. Maurice Child will give a 
demonstration and lecture on ‘High Fre- 
quency Currents and Electric Wave Pro- 
duction.”’ 

Applications for membership of the 
society should be addressed to the hou. 
secretary, Mr. W. J. T. Crewe, “The 
Dawn,” 111, Princess Park Avenue, 
N.W.11. 


Dublin Wireless Club. 


A meeting of the above was held on 
Thursday, the 5th inst.; Mr.” H. J. Dun- 
can in the chair. - Mr. J. C. Mangan de- 
livered a very instructive lecture on “The 
Use and Abuse of Reaction.” 

The lecturer explained fully the various 


“methods of obtaining reaction, and de- 


scribed circuits such as the Reinartz and 
Flewelling. He showed how to make in 
telligent use of reaction. 


v 

Liverpool Co-oporative Radio Association. 

At a recent lecture on “Radio Trans- 
mission and Amateur 
under the auspices of the Liverpool Co- 
operative Radio Association, Mr. H. 

ardy outlined the history of włreless 
transmission of signals, describing the 
open aerial spark system, tuned spark 
and coupled systems with quenched gaps. 

The arc C.W. circuit was drawn on the 
blackboard and explained, and -the 
method of keying such a circuit was men- 
tioned. The use of a valve as an oscil- 
lator was next deait with, and a simple 
oscillatory circuit drawn and details ex- 
plained, after which a demonstration was 
made on a low-power transmitter. _ 

The choke control method of modula- 
tion was explained in detail, and the 
various points were demonstrated on the 
transmitter. ; 

The apparatus used was an R5V valve 
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as oscillator in a Hartley circuit and an 
AR valve as modulator. A small motor 


chopper run from the filament battery. 


fed a transformer for tonic train trans- 
mission, and a 90 vo.t dry battery for 
C.W. and telephony high tension. 


Questions were asked and answered. | 


The damping effect- ef a large mass near 
the oscillator was demonstrated by com- 
paring signals on a wavemeter. The 
I.C.W., C.W., and W/T tests were 
received on a four-valve set 1-v-2 and 
loud-speaker, twenty feet from the trans- 
mitter, which was working on a dummy 


aerial. 
Hon. Secretary : Mr. Jas. Kearns, 107, 
. Walton Breck ad, Anfield, Jaiverpool. 


Croydon Wireless and Physical Society. 
A most instructive lecture on Dual 

Amplification was recently delivered by 

Mr. P. G. A. H. Voigt. The lecturer 


dealt with the history of this form of. 


amplification, and explained and illus- 
trated by numerous diagrams the gradual 
improvements effected upon the original 
valve-crystal circuit. Condenser or 
capacity control reaction was also dis- 
cussed. Two sets of dual receivers, one 
having resistance capacity and the other 
a transformer coupled L.F. amplifier 
were brought by the lecturer, by which 
he demonstrated distortionless reception 
of 2LO on a frame and also an indoor 
aerial. Three different makes of loud 
speakers wore tried and compared, and 
the improvement by the addition of 
proper grid bias was most noticeable. 
The songs sung by Madame Tetrazzini 
and other famous artists were thoroughly 
enjoyed. <A good discussion took place, 
and a hearty vote of thanks was accorded 
the lecturer for his much-appreciated 
lecture and demonstration. 

Hon. Secretary : H. T. P. Gee, 51 and 
§2, Chancery Lane, W.C.2. 


The Kensington Radio Society. 
~The March monthly meeting of the 
above society took place on the Sth inst. 
Dr. Gordon Witson was in the chair. 
Captain Tingey gave a most interesting 
and instructive lectnre on * Two Distinct 
Types of S»per Heterodyne,” the English 
and American types. 
The attendance was very good, and all 
had a most eniovable evening. 
Hon. Secretary : Herbert Johnson, 36, 
Cromwell Grove, W.6. 


Eastern Metronolitan Group Radio 

Leoture Society. 

At a meeting held on March 16th, at 
St. Bride Institute. London, E.C., 
Captain Ian Fraser, M.P., in the chair, 
Mr. P. W. Willans delivered a lecture on 
“ The Design and Construction of Super- 
heterodyne Receivers.” In discussing the 
circuit principle he explained that the 
principal difficulties existed in the design 
of the intermediate frequency amplifying 
equipment and in the process of 
heterodyning. At the onset he dealt 
with the considerations involved by the 
use of a high-frequency amplifying stage 
in front of the first detector valve. Such 
a valve introduced an additional adjust- 
ment, unless a semi-aperiodic circuit is 
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FORTHCOMING EVENTS. 


WEDNESDAY, MARCH 25th. 
Masanchester Radio Svientific Society. — 
Open Evening. 
Radio Society of Gregt Britain. At 6 p.m. 
At the Institution of Electrical En- 
gincers, Victoria Embankment, W.C.. 
Testing and Measurement of Wireleas 
Components, By Mr. P. K. Turner. 
THURSDAY, MARCH 2th. 
Radio Rectory of Highgatr.—At 8 pm. At 


Higkyate 1919 lub, South Grore, 
Highgate, N.6. Broadcasting from 
Within, By Mr. J. F, Stanley. 


Dardy Wiretese Club.—A.C. Hecttfiers. By 
r. Dyer. : 


Luton Wirelese Society.--4¢ 8 p.m. At 
Hitchin Read Boys School. Experi- 
mental and Demonstration Evening for 

ners. 


Hampstead and St. Pancras Radio Society. 
—At 8 p.m. `> At the Headquarters, 
Crogsland Road, General Meeting. 


FRIDAY, MARCH Zth. 


Sheffield and District Wirsless Scciety.~ 

At 7.30 pm. At Department of 
Applied Scicnee, St. George's Square. 
Elementary Lecture: “The Valec.” By 
Dr. Walle, 


TUESDAY, MARCH Bist. 


Liverpool Cooperative Radio Association.— 
At 137, Oakfield R Liverpool, 
Marine Wireless. By Mr. B. Benson. 


POOOOOOOOOOOOOADOOOOOOOOOOL 


employed. The system he described made 
use of a single valve functioning as a 
heterodyne oscillator and detector, and 
in explaining the circuit principle he, of 
course, pointed out that either a frame 
or outside aerial could be employed 
equally effectively. 

He showed by means of simple calcula- 
tions that unless the intermediate ampli- 
fier operates on a long wavelength, or 
the signa) being received is on a very low 
wavelength, difficulty will be experienced 
in obtaining sufficiently tight coupling 
with the oscillator without producing 
changes of tuning as adjustments are 
made. With a coupled oscillator very 
little energy is transferred to the aerial 
circuit, for the two circuits are mistuned 
to produce the necessary heterodyne 
effect. The extent of mistuning is, of 
course, wider the longer the wave- 
length of reception, and if very tight 
coupling is required as a result of an 
appreciable difference in the wavelength 
of detector and separate oscillator cir- 
cuits, then it is to be expected that 
tuning changes will result whenever 
either the circuits are altered as regards 
wavelength or extent of mutual coupling. 
He recommended that the coupling be- 
tween the two circuits should be 
arranged into the grid lead of the detec- 
tor valve by means of interposing a 
separately tuned circuit between aerial 
terminal and grid condenser, though on 
short wavelengths this was not entirely 
satisfactory owing to valve capacity. 
He described the principles of second 
harmonic working in which the oscillator 
is tuned to twice the required frequency 
and is arranged to produce oscillations 
rich in harmonics by the use of tight re- 


action coupling. A difficulty arises 
here, inasmuch as other harmonic 
frequencies will render the receiver 


responsive to other wavelengths than that 
on which reception is required, and 
jamming, as a result, may occur. 


` oscillator valve. 
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The circuit which he recommended 
consisted of connecting the lead from the 
aerial side of the aerial-tuned circuit to 
the centre point of two series connected 
inductances which are joined with the 
parallel condenser. Spaced between 
these two indactances is the reaction coil 
and the plate circuit of the detector 
One end of this inter- 
mediate tuned circuit is connected to the 
grid by the usual grid: condenser and 
leak, and the other to the earth and fila- 
ment lead through a smal! condenser ased 
for baiancing out valve capacity. Such aa 
arrangement practically eliminates the 
transference of energy to the aerial cir- 
cuit, and a receiver arranged in this way 
can almost be regarded as being non- 
interfering. 

In referring to the intermediate fre 
quency amplifier, he recommended the 
use of a wavelength of the order of 
14,000 metres. Higher wavelengths than 
this can scarcely be used as the frequen- 
cies to which the circuits are tuned 
border on the higher musical note 
frequencies. It is also obvious that 
greater amplification per stage is obtain- 
able the longer the wavelength of the 
intermediate amplifier. His intermediate 
circuits were tuned anodes contained in 
copper boxes and the coils were Igranic 
No. 1250. 

In discussing the selectivity of the 
intermediate stages, Mr. Willans pointed 
out that a certain degree of damping was 
very necessary in order to embrace the 
side bands produced by telephony trans- 
mission and thus to maintain good speech 
quality. i 

In demonstrating his 
distance of © about 
from the London Station, he was 
able to tune in clearly, with good 
quality and absence of interference, both 
the Brussels and Birmingham Statians. 
indicating that a high degree of 
selectivity had been obtained, aceom- 
panied by great sensitiveness, with 
amplifying equipment almost free from 
distortion. 

The next meeting of the Society will 
‘be held on April 20th (meetings being 
held on the third Monday of each month), 
when a lecture will be given describiug 
the preliminary steps to be taken in set- 
ting up a short wave telegraphy trans- 
mitter. These meetings are open to wire- 
less enthusiasts resident in the Eastern 
Metropolitan Section of the Radio Society 
of Great Britain, and a welcome ìs 
extended to all interested to be present 
at this next meeting, which will be held 
at St Bride Institute at 7.40 p.m. 


receiver at a 
half a mile 


Inland Revenue Radio Society. 

The above is the name of a new society 
which has been formed for the benefit of 
permanent, temporary, and retired mem- 
bers of the Inland Revenue Department. 
Meetings are held at 2, South Place, Lon- 
don, E.C.2, on the first and third Fridays 
in each month during the winter, and on 
the first Friday in each month daring 
official Summer Time 

Hon. Secretary: Mr. J. O. Claxton. 
570, 5 Salisbury House, London Wall. 
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Readers Desiring to Consult “ The Wireless World ” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. ~ , 


The Importance of a Low Resistance 
. Earth Connection. 
CORRESPONDENT who, some 
little while back, submitted to this 
department full particulars of his 
receiver, complaining of instability and 
difficulty in receiving distant stations, 


now writes to say that as a result of © 


carrying out certain suggestions made by 
us, he now obtains very good resuits 
indeed. 

Since the cause of the trouble which our 
reader was experiencing is probably also 
the cause of unsatisfactory results ob- 
tained by many other readers, it will not 
be out of place to detail the circumstances 
of this case. In the first place, since 
our correspondent assured us that the 
set was correctly wired up, and all com- 
ponenti were in order, we suggested that 

arrange to test his set on a friend’s 
aerial. This was done, and he reported 
very good results indeed. He then tested 
his friend’s set on his own arial, and re- 
sults were very poor. The supposition 
immediately arises that his friend pos- 
sessed a lofty, unscreened aerial in com- 
parison: to his own, but actually the re- 
verse was the case. We suggested that 
he examined his earth connection. - His 
earth consisted of the usual waterpipe 
connection, and at our suggestion he 
abandoned this in favour of a buried 
earth consisting of a perforated bucket 
filled with coke, several 
soldered to this bucket at various points. 
As a result he reports that the former in- 
stability has disappeared, and now, in 
spite of the poorness of his aerial, he ob- 
tains results fully equal to those obtained 
by his friend, who has a good aerial and 
also a good earth. 

The importance of having a good low 
resistance earth cannot over- 
emphasised. It is quite obvious that if 
the earth connection has a high resist- 
ance, it is simply equivalent to de- 
hberately placing a resistance of perhaps 
fifty ohms or more in the earth lead. In 
many cases where readers complain that 
the set howls immediately the hand is 
placed on the tuning dials, or that dis- 
tant stations which have been carefully 
tuned in disappear upon removing the 
hand from the controls, it is simply due 
to the fact that the whole of the set is 
considerably above earth potential, owing 
to a high resistance earth lead. Anybody 
already possessing a satisfactory earth 
can readily prove this by connecting a 
filament resistance of the carbon com- 
pression type in their earth lead. 


wires being © 


In many cases waterpipes travel a great 
distance before reaching the earth, and 
this form of egrth is not advised in cases 
wheré the meanderings of this pipe are a 
doubtful quantity. a 

It is most important that the connec- | 
tions to the earth plate be soldered, and 
not connected by any arrangement of ter- 
minals. The earth connection should be 
examined -periodically during the year, 
since it will be found that in certain dis- 
tricts buried earth plates disintegrate 
more rapidly than in others, owing to 
traces of acid in the soil. It is highly 
inadvisable to use several earth connec- 
tions simultaneously, such as a connection 
to a water tap and to a buried earth plate, 
gmce flat tuning and poor selectivity may 
result, owing to the inequality in the 
L.C. value of each earth lead. In many 
cases where it is found impossible to 
erect a really good aerial, a carefully 
made earth connection will amply com- 
pensate for this deficiency. 


A crystal receiver, with a two-valve note magnifier. 
valve by a transformer and the second valve is coupled by a choke. 


Obtaining Good Quality Reproduction 
from the Local Station. 
CORRESPONDENT asks for a 


design of. an efficient two-valve 
amplifier suitable for adding to a 
crystal receiver, in which good quality 
reproduction can be obtained without 
resorting to the use of resistance-capacity 
coupling. 
Accordingly we illustrate above a 


, diagram . of a crystal recejver followed — 


by a two-valve amplifier, suitable switch- 
ing arrangements being included in order 
to cut out one or both stages of ampli- 
fication in accordance with requirements 
of volume. When the usual type of high- 
impedance valve is employed for rectifica- 
‘tion purposes, followed by an amplifier, 
it will be found that best results are 
obtained when the anode circuit of 
this valve contains a high impedance. 
This can be accomplished by using a 
transformer having a large number 
of turns in the primary winding, which 


- is usually the case with the instruments 


sold by good class manufacturers under 
the name of ‘low ratio” transformers. 
A still better method” of accomplishing 
this is to connect the two windings of 
a transformer in series and tse it in the 
well-known choke method of coupling. 
When asing a crystal rectifier, however, 
there is no need for this high impedance 
choke in the circuit, and a transformer - 


HT+ 


1m fd 


H.T- 


The crystal is coupled to the first 


may be used with perfect confidence. A 
further advantage of using a transformer 
to follow the crystal is that a step up in 
voltage is immediately obtained which 
is a great advantage, since the output of 
a crystal detector, even when at a 
moderate distance from a broadcasting 
station, is not very great. In the second 
stage of this amplifier choke coupling is 
used in order to obtain high quality 
reproduction, the choke consisting of an 
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intervalve transformer connected in the 
manner previously described. It is 
essential that for best results valves of 
the type known as power valves be used 
with they anode and grid voltages suit- 
ably adjusted. This receiver contains no 


H.F. amplification and consequently its . 


range is limited, but it will be found 
most excellent for giving loud and 
clear loud-speaker reproduction from 
either the local or the high power 
station. If, however, incoming signals 
tend to be weak, either owing to distance 
or to a badly screened aerial, it is recom- 
mended that the crystal be preceded by 
a stage of H.F. amplification, since it 
will be found that it is possible for con- 
siderable distortion to be produced when 
the ratio of input to output of a low- 
frequency amplifier is large. 


oo0oo0ọ 


Reconstrecting an H.F. Amplifier. 


CORRESPONDENT who has a 

three-valve H.F. amplifier which 

employs resistance coupling for 
the purposes of long-wave amplification 
wishes to know if this can be used for 
L.F. amplification by placing it after the 
detector valve. ; 

Tbis instrument cannot be used for the 
purpose named, since the impedance of 
the coupling condensers, although en- 
tirely suitable for transferring the H.F. 
potential differences developed across the 
anode resistances to the grid of the suc- 
ceeding valve, is far too high to deal in 
a similar manner with audible frequen- 
_ cies. It is necessary to remove the coup- 
ling condensers and grid Jeaks and replace 
them -by others having approximate 
values of 0.2 mfds. and 0.5 megohm re- 
spectively. The anode resistances in the 
H.F. amplifier will in all probability be 
of the grid leak type, and better results 
will be obtained if they are substituted by 
non-inductive, wire-wound resistances. It 
will be seen, therefore, that it is not 


possible to convert this instrument 
without almost entirely rebuilding it. 
o000 


An Easily Tuned Three-valve Set. 


CORRESPONDENT is desirous of 
constructing a three-valve set 
embodying one stage of high- 
frequency amplification, in which tuming 
of both the aerial and H.F. valve anode 
circuit is accomplished by means of vario- 
meters, a third variometer being included 
in the plate circuit of the detector valve, 
in order to obtain regenerative effects. 
The circuit which we give on this page 
fulfils these requirements. It will be found 
that this circuit is remarkably easy to 
tune, very smooth reaction effects being 
obtained by bringing the plate circuit 
of the detector valve into resonance with 
the other two circuits. Great care must 
be taken, however, to space the three 
variometers well apart, otherwise erratic 
results will be obtained, owing to the 
magnetic coupling between the windings 
of the three variometers, which will in 
certain positions of the rotors act in 
opposition, whilst in other positions the 
reverse will be true. In the case of the 
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two anode variometers it must be remem- 
bered that if they are of the same type 
as the aerial variometer, it will be neces- 
sary to shunt them with a fixed con- 
denser of 0.0002 or 0.0003 mfd. When all 
three variometers are attuned the set 
should oscillate, and it will be necessary 
to slightly detane the reaction variometer. 
If the losses in the circuit are high, how- 
ever, oscillation may not be produced 
even when all three circuits are in tune, 
and it may become necessary to connect 
a small fixed condenser of, say, 
0.00005 mfd. from the anode of the detec- 
tor valve to the aerial terminal in order to 
effect a transference of energy from this 
anode circuit to the grid circuit of the 


1.0000 
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duciances are connected in parallel, the 
total inductance of the circuit is consider- 
ably reduced, and assuming a case where 
a number of inductances are connected in 
parallel but not in mutual inductive 
relationship with each. other, the total 
inductance in the circuit can never be 
above that of the smallest inductance in 
the circuit. The inductance of a frame. 
aerial of the ordinary type is not very 
great. This is an advantage in one way, 
since it enables us to add a coil in series 
with the frame aerial, and we can then 
arrange to couple the reaction coil to this 
for obtaining reaction effects in the 


Ea manner. It is important to bear 
in mind t 


hat the degree of coupling neces- 


` A three-valve receiver, with variometer tuning, giving one stage of H.F., valve detection 
and one stage of note magnification. 


first valve. Loading coils may be added 
in series with all three circuits in the 
usual manner, or, of course, if væio- 


meters of suitable dimensions are em-. 


ployed, a change from short to Jong 
waves may be accomplished by placing 
the variometer windings from parallel to 
series by means of suitable switches. 
The third valve in this set is a low- 
frequency amplifier employing 
former coupling. 
o0oo0o 


Obtaining Reaction with a Frame Aerial. 
CORRESPONDENT who has been 


a constant user of the conventional 
single-valve receiver with plug-in 
coils for aerial tuning and for reaction 
recently commenced experimenting with 
a frame aerial, and has experienced difti- 


culties in obtaining reaction when 
using the set in this manner. He first 
attempted to obtain results by con- 


necting the frame aerial in parallel with 
the aerial tuning coil, but found that this 
reduced his wavelength considerably, and 
it was not possible to tune up to the 
wavelengths he desired to receive, even 
when a larger coil was substituted for 
the aerial coil. Upon withdrawing the 
aerial coil this defect was remedied, but 
it was no longer pessible to use reaction. 

In most cases where a frame aerial is 
connected across the aerial and earth ter- 
minals of an existing set it becomes neces- 
sary to remove the aerial coil, since it 
must be remembered that when two in- 


trans-. 


sary to produce reaction is not so great 
when a frame aerial is used, owing to the 
effective resistance of the frame being so 
much less than that of the ordinary aerial 
and earth system. Many people prefer to 
obtain regenerative effects by connecting 
a variable condenser of small capacity 
between the anode and grid of the de- 
tector valve, whilst others prefer to wind 
one or two turns of wire over the frame 
aerial, the turns being, of course, con- 
nected in the anode circuit of the dc- 
tector valve, but the disadvantage of this 
latter method is that it is not possible to 
vary conveniently the amount of reaction 
produced. In using a frame aerial in con- 
junction with a four-valve set of the con- 
ventional type employing the tuned anode 
method of H.F. valve coupling it is very 
convenient to carry reaction on to the 
anode coil, since the resistance of a frame 
aerial is low, and there is not the same 
necessity to introduce reaction into the 
aerial circuit as when an ordinary serial 
and earth is used. Usually it is better to 
introduce reaction into the aerial circuit 
when an ordinary aerial and earth is used 
rather than into the anode circuit. It is 
therefore a great advantage when con- 
structing a set containing a stage of 
tuned anode coupled high frequency 
amplification to arrange for the reaction 
to be carried either on to the aerial coil 
or on to the anode coil, according to 
whether it is desired to use a frame aerial 
or not. This may be accomplished by 
using a two pole throw-over switch. 
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TWO IMPORTANT QUESTIONS. 


HE case which has just commenced in Court, in 
which it is stated that one neighbour, annoyed by 

the alleged -howling of the loud speaker of the other neigh- 
bour, proceeded to disconnect the latter’s aerial, raised 
two questions of primary import- 
ance to owners of wireless instal- 
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perty might in any real sense be injured or damaged. In 
such a case it will be seen that the, adjoining occupier 
might proceed to give notice to the owner of the wire to 
remove it, and if not so removed to take it down himself, 


' but without otherwise destroying it, converting it to his 


own use, or unreasonably injuring it. He can leave it 
where it fell, and if he has taken 
care, as he must do, to detach the 


lations, especially where houses CONTENTS. portion only actually overhanging 
are in close proximity to one PACE his own property, the owner of 
another. EDITORIAL Views 241 the aerial is placed in a dilemma, 


It would appear that the case 
itself will be decided on the issue 
arising from the quarrel and 
alleged assault which is said to 
have followed it. But the ques- 
tions in which wireless users will 
be interested and which are likely 
to be judiciously considered in 
any further progress of the case 
are: (1) what right, if any, has 
one person to remove or ‘interfere 
with the aerial or other outside 
wireless property of another, and 
(2) what remedy, if any, has one 
person against another, if the 
former suffers substantial discom- 
fort, annoyance, or disturbance 
from the use made by the latter 
of his loud speaker. 

A few observations on the 
general legal aspects which have 
to be considered in relation to (1) 
may be of some service to readers of this journal, but the 
other subject (2), and also that of damage by lightning 
alleged to be attracted by the overhead wires, must be 
left for the future. 
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OVERHANGING AERIALS. 
T is fairly clear that to run an aerial across the pro- 
perty of another person would give the latter a right 
of action for trespass, although neither he nor his pro- 
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for he cannot step into his neigh- 
bour’s garden or yard uninvited, 
without exposing himself to the 
risk of proceedings for trespass. 
A person who has so taken 
down the aerial mightgbe found 
liable to its owner, if he removed 
it from where it fell, and cer- 
tainly if he converted it to his 
own use, while if he removed it 
out of his possession, as, for in- 
stance, by selling it, he might find 
himself charged with the well- 
known criminal offence of larceny. 
Once he has cut down the over-hang- 
ing and offending line he should 
do no more. The owner could, 
of course, start an action asking 
for an order for its delivery up. 
The whole position between the 
parties in such circumstances as 
these would no doubt be regu- 
lated by the principles applied to the lopping of over- 
hanging trees. The person aggrieved by the overhang- 
ing on his land, by a neighbour’s trees, if he wishes to 
act sensibly gives notice to his neighbour before he pro- 
ceeds to remove the branches himself. He is not en- 
titled to take the fruit, if any, from the fallen branches, 
or even the branches themselv es, and it would seem that 
the general principles of the law which have to be applied 
in one case would he equally applicable in the other. 
AQ 
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FALLING MASTS OR AERIALS. 


NOTHER Question, perhaps, emerges under the 
head of damage resulting from masts, aerials, or 
other wireless equipment falling upon the premises of 
an adjoining occupier. The whole question here must 
depend on the facts. There can be no doubt that where 
a man has erected something upon his own property which 
presently falls and damages the property of a neighbour, 
the latter, generally speaking, would not have much diff- 
culty in.recovering damage from the former on the ground 
2 negligence. 
oo00 


LEAVE OR LICENCE. 


EFORE an aerial owner takes any step which might 
expose him to. the risks discussed, he should 
invariably obtain proper consznt and be licensed, 
if necessary, from the adjoining owner who may be 
affected. The latter may not- suffer the slightest incon- 
venience by what is done, but owners in particular have 
to remember that an uninterrupted use of their property 
in this way may in course of years become an acquired 
legal right against them. 
a000 


THE WIRELESS LEAGUE. 


Jae steps recently taken by the Daily Express in an 
endeavour to co-ordinate the voice of the listener by 
fostering the formation of a Wireless League is a matter 
of interest to the amateur. The objects of the League 
include those idealistic aims which have so frequently 
been put forward by other wireless organisations in the 
process of formation, though we would say that we con- 
sider them a little ambitious. Ior instance, a body that 
will give practical and expert advice to its members will 
be rendering a valuable service, whilst the provision of 
legal advice-arising out of such questions as patent royal- 
ties is, we consider, almost as ambitious as attempting to 
‘adequately provide lecturers who will give technical talks 
on wireless subjects. 

These services, with many others, form the objects of 
the League, the success of which will be entirely depen- 
dent upon the ability of those men who are elected to the 
general council, and we would recommend readers, before 
giving whole-hearted support to this new organisation, to 
carefully peruse the names as soon as announced, review- 
ing the services which these gentlemen may have been 
successful in rendering in the past to strengthen the posi- 
tion of both wireless listener and the amateur. 

Without speculating on the success which is likely to 
be attendant upon the scheme, it might be mentioned that 
the insurance policy which is offered to members, and 
which includes third-party risk up to an amount of £100, 
is likely to attract many amateurs to its ranks, and we 
should at least describe such an arrangement as generous. 

The desire on the part of the Daily Express is merely 
to take the initiative in the formation of the League, after 
which its management will be handed over, it is stated, 
to a representative council. It is refreshing to learn 
that such is the attitude of the organisers in these times 
when wireless is so often made the victim of a newspaper 
stunt,” and we cannot overlook that newspapers can 
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hardly be regarded as disinterested parties in matters 


relating to the scope of broadcasting. 


0000 


THE SCIENCE OF LISTENING. 


The systematic study of audible sounds is outlined in 
an interesting article by Mr. W. S. Tucker in the April 
number of The Nineteenth Century and After, in which 
the author shows how the scientific advancement of this 
subject has been promoted by the advént and applica- 


_ tion of the thermionic valve. 


‘ In recent years, he writes, ‘‘ the study of the ear 
as an instrument for the reception of sounds has been 
much advanced and the practice of conscious listening 
has been more developed than ever before.”? 

After frankly admitting that little is as yet definitely 
known about the actual physical and physiological opera- 
tion of listening, he pays a tribute to the research organi- 
sations in America, and their recent studies of the power 
of the ear to listen. By the aid of the thermionic valve 
we can now produce ‘‘ pure’’ sounds of known intensity 
and increase these intensities progressively by measurable 
amounts, while at the same time controlling the pitch 
over the whole range of human audition. 

The intensity ranges from barely audible sound to the 
point where its loudaess becomes painful ; the ‘‘ threshold 
of intensity,’’ where the ear is just dimly conscious of 
faint sound, varies according to the pitch of the note. 
The discrimination of intensity has been graduated 
according to a scientific scale. Discrimination of pitch 
has also been carefully measured, and, for normal ears, 
corresponds to about 0.3 per cent. change in frequency 
over a wide range of musical sounds. The product of 
these two measurements shows that the ear can distin- 
guish about 300,000 different pure sounds if it is normal. 

The immense number of complex sounds is almost 
infinite, but in these one tone tends to mask another. 
The lower tones are more persistent, being further 
advanced from the ‘‘ threshold of intensity,’’ hence a 
complex sound heard faintly at a distance becomes 
simpler and ultimately a purer sound; for example, the 
hum of a distant aeroplane persists after the non-musical 
rustle and rattle of the machinery have disappeared. It 
is partly for this reason that Trinity House employs a 
low-pitched siren rather than a high-pitched whistle. 

The testing of deafness is another operation which 
recent researches are placing on a more scientific basis. 
The rough diagnosis hitherto obtainable by tuning forks 
and ticking watches is giving place to accurate measure- 
ments which enable different stages of deafness to be 
scientifically analysed and classified. 

The author touches on the subject of reverberation 
and instances the different sound effects obtained in the 
B.B.C. studios, Covent Garden Theatre, or the services 
at St. Martin’s Church, and the value of similar observa- 
tions to the subject of architectural acoustics. The many 
perplexing phenomena of open-air listening are dealt 
with, and the article concludes with a word of warning: 
‘some attempt should be made to protect the ear and 
the nervous system involved in the operation of. listening 
from the excessive noises which modern traffic and con- 


‘ditions impose upon us.” 
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The Complete Receiver 
The arrangement of the 
components gives a pleas- 
ing panel iay-out. 


T is probable that there are more valve receivers 
making use of a detector and-note magnifier than 
any other circuit arrangement. It is fairly easy to 

reason that this circumstance arises from the fact that an 
oscillating detector valve gives good receiving range, and, 
when followed by a note magnifier, will operate a small 
loud-speaker when the receiver is within a radius of about 
eight miles from a broadcasting station. The note magni- 
ñer also renders distinct, on telephone receivers, many 
distant signals which need such very critical adjustment 
to tune in that often they are almost 

too feeble to be distinguishable. 

There are many listeners who, owing 
to battery charging difficulties, are 

compelled to limit their number of 

valves to two of the dull-emitter : 
class, and it is doubtful if there. is : 
any other two-valve circuit which, in -į 
the hands of the beginner, will give. : 
such consistently good results. 

As a guide to the beginner, complete practical detats 

are given concerning the instrument work. 


Panel Making. 


Sheet ebonite is usually obtainable from dealers in 
amateur wireless materials in thicknesses of ;;in., țin., 
and sin. The thin $in. sheet is too weak for panel 
construction and is only used where pieces measuring not 
more than zin. x 2in. are needed in building components. 
Panels may be made from Hin. ebonite for use in small 
instruments when well supported, but it does not provide 
sufficient strength for carrying heavy components. When 
the panel is made to support the entire component ap- 
paratus, it is then advisable to use in. ebonite, particu- 
larly if such heavy parts as intervalve transformers and 
valve platforms are to be incorporated. 
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An inexpensive receiver of workman- : 
: like design. The circuit principle is : 
: too well known to warrant descrip- : 
: tion, and the article deals with the 
easy processes of home instrument 
making. Few tools are needed, and 
construction is simplified by the 

avoidance of tapped holes. 
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Panels are best cut to size with a small tenon saw 
and squared up by filing to scratch lines. The surfaces, 
if not already finished tæa good matt, are best treated 
by rubbing with medium carborundum cloth in straight 
lines parallel to the langer sides. There is no objection 
to using pencil lines for setting out positions for the holes 
in this instance, though, in general, fine scratch lines and 
the use of dividers is recommended. 

- The positions for the holes are finally marked with a 
centre punch with the panel resting flat upon a firm sur- 
face. Drilling presents no difficulty, 
and there is very little danger of the 
back of the ebonite breaking away if 
the drills are really sharp. Avoid 
excessive pressure with the hand brace 
as the drill passes through, though a. 
sure protection against fracturing is 
to clamp a piece of scrap ebonite or 
hard wood behind the panel. Large 
holes for valve windows are easily 
made in ebonite with a carpenter’s brace and bit, though. 


it is necessary to put a guide hole to lead the 
point of the bit and to ‘bore, of -course, equally 
from both sides of the panel. <A grating of holes 


may be used as a substitute when a carpenter’s 
brace and bit are not available. The positions for 
the smal] holes which pass the bolts for attaching the 
valve windows are best marked out, using a back plate 
as a template. This also applies to the holes for the 
screws, which attach the intervalve transformer and fila- 
ment resistances, the location of the holes being marked 
through with the point of a drill. - 


The Valve Platform. 


The woodwork is usually the most: difficult part of 
instrument making, mainly because the home instrument 
l A II 
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Compact Two Valve Set.— 

maker does not usually pos- 
sess a good carpenter’s vice, 
and also owing to the need 
to work most carefully as 
to squareness. The valve 
platform consists of three 
pieces of wood made up 
from planed #in. (actual 
thickness) mahogany. The 
two end pieces are made as 
one strip, which is sawn in 
half and the ends trued up 
by filmg. The top board is 
mounted across the two end 
pieces and is attached with 
screws and _ ‘‘ Seccotine.’’ 
The ends are finally brought 
flush by filing or glass paper- 
ing, after which a treatment 
of shellac varnish iş recom- 
mended. This platform 
gives support to the valve 
holders for bringing the 
valves to the correct height 
with their filaments central 


in the valve windows, while. 


sufficient space is available 
underneath to house both the 
grid condenser and leak and 
the H.T. battery condenser. 


It should be noticed that the valve platform is attached 
to the panel, so that there is a space of about din. from 
This is necessary to avoid the 


the edge of the panel. 


Partly assembled. Tags must be inserted under all connecting screws. The valve 
platform is inset about jin. from the edge of the panel to allow for slight errors in 
equareness. 
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Dimensional drawing of the front panel. 


for 2BA screws; C, $in., and countersunk for 4BA. 
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Thickness in. 
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Sizes for drilling: A, ;in.3 B, nin., 
. hin., and countersunk for 5BA (or 6BA). 


. &in., and countersunk for No. 2 wood screws. . F, jin. 


panel jamming in the box should a portion of the job 


be slightly out of truth. 
Assembling. 


Before any of the components are attached to the panel, 


occur. 


its surface should be rubbed 
down with the merest trace of 
oil in the presence of a little 
turpentine, which will pre- 
vent the face from becoming 
smeary. This treatment will 


- produce a thoroughly clean 


and dry surface which will 
not finger-mark. 
The only difficulty which is 


likely to arise is the fitting of 
the condenser (0.0005 mfd.) 
dial to run truly. 
is not already provided in the 
dial, care must be taken when 
engaging on the threaded con- 
denser spindle to make sure 
that the dial is parallel to the 
face of the panel. 
ing up occurs when the knob 
locks on to the dial, and in the instru- 
ment shown in the illustrations no diffi- 
culty was experienced in getting the 
dial so near to the panel that ‘a piece 
of paper could scarcely be inserted in 
the gap, yet in no position did rubbing 


If a thread 


Final tru- 


It might be mentioned that the inter- 
valve transformer is set uD in position 
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Compact Two Valve Set.— - i 
before the condenser is attached, so that the heads of the 
screws which appear on the front of the panel can be 


t 
E a pins" 


The valve platform. Two clamping pieces are needed 
to keep the H.T. battery condenser in position. 


rendered inconspicuous by treatment with photographic 
dead black. - | pje 

Tags must be inserted under all terminals and points 
of connection. 
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‘ - Wiring. . 

No. 16 tinned copper wire is used, straightened by 
stretching. The leads which le near the face of the 
panel are put on first, and most of them run by the 
shortest path. ‘Take care not to run any lead by a route 
which will foul the condenser as it revolves, or the valves 
when they are inserted. ‘The use of resin-cored solder 
and a clean iron are the essentials of successful wiring 
up. ai 
“The four flexible leads which join to the coil holder 
through holes in the lid of the box should be made rft. 
in length, so that the set can be operated when with- 
drawn from the cabinet and the direction of reaction 


coupling experimented with by changing over the leads 


to the reaction coil. 
i 


The Cabinet. / 


The design adopted for the box has been arranged to 
be as simple as is possible. It should be made from a 
hard wood, such as mahogany, purchased already planed 
to gin. in thickness. The two end pieces are made up 


AERIAL COIL 


REACTION COIL 


Practical and theoretical wiring diagrams. 
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Compact Two Valve Set.— 
first, identical to each other and perfectly square. The 
top and botom pieces are next constructed, while the 
back is made to fit inside in the same way as the panel 
fits in the front. All pieces are glued and screwed to- 
gether. After well glass- 
papering down, an easy 
quick-drying polish or shel- 
lac varnish may be applied 
without the use of a prepa- 
ration for filling the grain. 
A good French polish finish 
does, of course, add enor- 
mously to the good appear- 
ance of the instrument. 

Filets are attached part of 
the way along top and 
bottom edges so that the 
panel when inserted projects 
yin. above the front edge 
of the cabinet. 


Operation. 


For broadcast reception an 
a mean wavelength of 350 
metres coils usually graded 
as ‘‘ ae t4 50” and ‘‘ 75 29 
will be needed, or in the 
letter series ‘‘A,’’ “B,” 
and ‘“‘ C.” The valves in 
this instance may be of the 
dull emitter 0.06 type work- 
ing on two of the large glass 
box accumulator cells which 
are specially supplied for 
working valves of this type, 
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The direction of reaction coupling must be experi- 
mented with so that self-oscillation can be produced. 
The reaction adjustment will be found to be smooth 
owing to the damping produced in the aerial circuit by 
joining its lower end to the positive of ‘the battery. 
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a 


Rear view of the finished set. The leads are run by the shortest paths, taking care not to foul the 


or from a 4-volt battery moving plates of the condenser or the valves when inserted. 


of low ampere hour capa- 

city. The H.T. battery should have a maximum value 

of about 70 volts, for it will be noticed that a grid bias 

is, in effect, produced as a result of connecting the 

filament resistances in the negative battery lead. , 
2 
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Constructional details of the cabinet. 
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: Dekko dial indicator. 


This receiver will bring in many distant Continental 
broadcasting stations, using head telephone receivers, and 
when connected to a good amateur aerial at a distance of 
ro miles from 2LO gave loud-speaker reproduction of 
ample strength to fill a normal-sized room. 
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LIST OF PARTS. 


i Ebonite from which a panel 9}in. x 6}in. x yin. can be made. : 
: fin. planed mahogany for tox work and valve platform: 
; (Hobbies), together with quick-drying polish if required. : 
: Ormond square law condenser, with fine adjuster and ebonite end : 
i plate (new pattern) 0.0005 mfd. 
: Ferranti intervalve transformer. 

: Igranic two-coil holder. 

: Two Athol valve holdcrs. 

: Dubilier grid condenser and leak. 

: T.C.C. 1 mfd. condenser. 

: Two 30-ohm filament resistances. 
: Two valve windows with bolls long enough fo pass through : 
: $in. panel. 
: Eight nickel plated terminals “Cclpax” Precision Sc ew: 
: Company. 
: Four 4B.A. screws $in. in length, countersunk heads, and with : 
: nuts for attaching transformer. - : 
: Four 6B.A. screws and nats jin. in length. 

: 2} dozen connecting tags. 
: Wood screws as required. 
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t of the ‘‘ Junior ” type can be 


speaker, and it must not be 
-hall with music. 


still unnecessarily 
astic devotees of the loud-speaker. 


general, the loud-speaker itself is not the offender in this 
The majority of loud-speakers sold by repu- 


facturers are capable of excellent reproduc- 


al- to consider briefly all the possible causes which 
tion, but it must be-remembered that a loud-speaker is - 
-speakers usually have a characteristic tone, and some 


It is a fairly easy matter to design and operate a set which will give really good quality in the output circuit of the detector, bat 
loud-speaker reproduction, it is necessary first of | 


dificulty is often experienced in designing a high quality amplifier. 


N considering the question cf obtaining high-quality 


mainly a reproducer, and therefore if poor quality 


speech and music are supplied to it, it can do little to 
improve matters.' It is necessary also that care be taken 


respect, and the cause of the distortion must be sought 
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Good Quality in Loud Speaker Reproduction.— 
less negative than normally, and this tends to increase 
the amount of current flowing in the anode circuit. The 
negative half-cycle of the signal, on the other hand, by 
rendering the grid more negative, causes a corresponding 
decrease in the anode current. Within certain limits the 
"amount of decrease or increase in the anode current is 
proportionate to the variation of the grid potential—the 
greater the value of the negative voltage of the grid, the 
greater is the decrease in the anode current. If this held 
true for any magnitude of grid potential, there would be 
no need for us to use special valves for handling 
large power. Unfortunately, however, it is found that 
this only holds true up to a certain point, beyond which 
any further increase in the negative potential of the grid 
ceases to cause a proportionate decrease in the anode 
current. Similarly, when the incoming signal tends to 
make the grid less negative, a proportionate increase of 
anode current takes place only up to a.certain point. » 
This may be shown by the curve of Fig. 1, 


which illustrates the relationship between grid voltage 


and anode current of an ordinary ‘‘R’’ valve when 
its anode’ voltage is adjusted to a valve suitable 
for using it as an L.F. amplifier. It will be seen that 
the anode current decreases steadily as the grid becomes 
more negative, until a negative grid voltage of 4 is 
attained, when the decrease in anode current ceases to 
be proportionate to the increase in the negative potential 
of the grid. The lower portion of the curve is usually 
referred to as the lower bend of the curve. Aural observa- 
tion will readily reveal to us when the valve is being 
operated on this bend. 


The positive half-cycle of the incoming signal, 
which causes the grid to become less negative, 
will similarly cause a steady increase in the 
anode current until the upper bend of the curve 
is reached; but there is another important factor 
which intervenes before this. It will be noticed 


that before this upper bend is reached the grid potential 
has passed the zero mark and has become positive. The 
result of this will be to permit grid current to flow, which 
is fatal to good reproduction. We are therefore con- 
' fined to the limits between the lower bend of the curve 
and the point where the curve crosses the zero grid volt- 
age line. Now the length of this portion of the charac- 
teristic curve is not very great, and therefore it will be 
seen that this valve is only suitable for use in cases where 
the incoming signals are not very strong. 


Operating Characteristics of the Valve. 


There is another important point which we have not 
yet considered, and that is the question of the adjust- 
ment of the normal grid potential; but, before consider- 
ing this, it will be better if we pass on to Fig. 2, which 
gives two curves showing the relationship between the 
grid voltage and the anode current of a ‘‘ power ” valve, 
such as the DE5, with two different values of anode 
voltage. Taking the lower; anode voltage of 80 volts 
first, it will be noticed that we have a greater length of 
straight line portion of curve to operate upon, without 
going outside the forbidden limits of ‘‘ lower bend ” and 
‘zero grid volts line ’’ than was the case with the “ R ” 
type valve when a similar plate voltage was used. Upon 
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increasing the anode voltage to 120 (which is the correct 
anode voltage’ for operating this valve), we find that the 
length of the straight portion is considerably increased, 
and we can now apply a far greater voltage variation to 
the grid of the valve without causing distortion. 

It will readily be seen from an examination of the 
curve that the normal voltage of the grid when no signals 
are being recéived should be made to occur midway 
between the lower bend and the zero grid volts line. In 
this case it will be seen that with an anode voltage of 
120, the grid should be biased 6 volts negatively. This 
is usually accomplished by using dry cells. If we decide 
to reduce our anode voltage to 80 volts in a case where 
the input to the grid is small, we shall readjust the 
grid voltage to 3 volts negative, in order that it shall 
again lie midway between the points we have mentioned. 
» It will therefore be seen that a ‘‘ power’’ valve is a 
valve designed to handle large input voltages without 
distortion, and is not a valve with a large amplification 
factor as is often thought. Jn fact, the actual amplifi- 
cation factor is less than that of an ordinary valve. In 
positions such as the first stage of a resistance-coupled 
amplifier where the input is very small, there is no need 


‘to use a valve of this type, and in point of fact a valve 


having a large amplification factor should be used. A 
special valve has been designed for this purpose by 
various manufacturers. This valve is capable of enor- 
mously magnifying signals of weak intesity, but 1s 
entirely unsuitable for use in positions such as the final - 
stage of an amplifier, where of course strong signals are 
present. The reason for this is the shortness of the per- 
missible working portion of the grid voltage anode 
current characteristic curve which we have been discuss- 
ing. A glance at Fig. 3 will readily reveal this. The 
DE5B is representative of this type of valve. 


Power Valves. 


To sum up, therefore, on the question of valves, It 
will be seen that in order to handle the large power that 
is met with in a low-frequency amplifier, we must employ 
a valve having a long straight line portion of grid volt 
anode current characteristic curve, or to put it more suc- 
cinctly, we may say that it is necessary to employ a valve 
having a large permissible grid voltage swing, and to 
adjust the anode voltage and mean grid potential 
correctly. It is also necessary to see that the filament is 
not run at too low a temperature, but.this is a fault of 
which valve users are rarely guilty. It is important to 
mention, however, that when it 1s desired to reduce the 
volume from a loud-speaker, this must never be accom- 
plished by reducing filament temperature or distortion 
will be caused. In cases where exceptional signal 
strength is expected at the grid of the final valve, it is 
necessary to employ a valve having a still larger per- 
missible grid voltage swing, such as the LSsA. 

Turning to the question of methods of coupling 
between valves, there are three main methods, known as 
transformer, choke- and resistance-coupling. All other 
factors being equal, the volume obtainable from them 
will decrease in the order named, and the purity of repro- 
duction will increase in this order. 

We will first consider the case of the low-frequency 
transformer, which is by far the most popular method of 
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Good Quality in Loud Speaker Reproduction.— 
intervalve coupling, owing to the high amplification 
obtained. It may be said that distortion in transformer 
‘amplifiers is due to two main causes,: too few turns in 
the primary, and incorrect design and construction of the 
iron core. It is necessary for the transformer primary 
which is connected in the anode circuit of the valve to 
have an impedance at least two or three times that of the 
valve. In considering the purchase of a transformer, 
therefore, it is first necessary to decide upon the valve 
which will precede it. If the transformer is to be used 
in the first stage following the detector valve, it will be 
necessary that the primary winding contain a large 
as number of turns, 
since. the im- 
‘| pedance of the 
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500 1000 1500 2000 2500 3000 the secondary must 


FREQUENCY IN CYCLES PER SECOND have four times 
Pig. ATERA Amplification curve of this number in 
a single valve transformer-coupled stage ; 
of amplification. Curve A, a Marconiphone order to obtain 
Ideal transformer, having a ratio of 4:1, the usual four to 
with an R valve; Curve a 6:1 trans- ; ats 
former, withian LS5 vaive: Curve C,a2-7:1 one ratio. This 


transformer with an R valve; Curve D, 


a 4: 1 transformer, with a DE3 valve. would render the 


instrument cumber- 
some in its physjgal dimensions, and might result 
in a poor transformer. It is therefore customary 
to reduce the ratio to three 0 one or less. 
This is the reason why the instruments are sold 
under the name of low ratio transformers, which is rather 
misleading, since a transformer having a low ratio 
between the primary and secondary turns has not neces- 
sarily a high impedance primary. To take an extreme 
case, a transformer having 1,000 turns on the primary 
and 2,000 turns on the secondary has a low ratio, 
but at the same time, owing to the small number of turns 
on the primary, it would be productive of far worse 
results than a very bad high ratio transformer, having a 
larger number of turns on the primary. 

Now, if we are using a correctly designed power valve 
as our first I.F. amplifier, the transformer that follows 
it need ret have so many turns on the primary, since 
these valves usually have an impedance of only 8,000 
ohms or so. Consequently we have more space for our 
secondary turns, and can therefore design this transformer 
to have a higher ratio. 

In spite of all the care and skill which goes into the 
design of modern transformers made by reputable manu- 
facturers, it is not possible to obtain the same faithful 
reproduction with these as with the choke method of 
amplification. Ff a carefully designed transformer- 
coupled amplifier and a carefully designed choke-coupled 
amplifier are connected to a receiving set so that a rapid 
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change can be made from one to the other by means of 
switching, the experimenter will probably be agreeably 
surprised at the increase in quality Daned with the latter 
method. He will probably find that he will be enabled 
to hear the bass instruments.of an orchestra in a manner 
which was quite impossible with a transformer-coupled 
instrument. The reason for this is apparent if we study 
Fig. 4, which gives some amplification curves obtainable 
with various types of valves in conjunction with a high- 
class transformer. It will be noticed that in every case 
amplification falls off below a frequency of 400 cycles, 
and since bass instruments are productive of lower 
frequencies than this, the reason for the lower amplifica- 
tion of these frequencics is very evident. 
Choke Coupling. 

It is well known that the impedance which an induc- 
tance coil offers to an alternating current varies directly 
with the frequency. This is expressed by the formula 
Z=27 nL, where v represents the frequency in cycles per 
second, and L the inductance in henries, Z being the im- 
pedance due to the inductance in the circuit. It follows, 
therefore, that the lower musical frequencies do not set 
up nearly so great a difference of potential across the coil . 
as do the upper frequencies. We can remedy this by 
increasing the value of I., or in other words using a 
greater number of turns. For reasons of mechanical 
design, this cannot very well be done with a transformer, 
hut with a choke it is possible to do this very effectively. 
One of the best chokes that can be used is to connect the 
primary and secondary windings of an intervalve trans- 
former in series. Thus we shall not only have the induct- 
ances of the primary and secondary added together, but 
the total inductance will be still further increased by the 
mutual inductance existing between the primary and 
secondary windings. Care must be taken, however, to 
connect the two windings so that they are in the same 
magnetic sense, or we shall obtain a reduction instead of 
an increase in the total inductance. In this manner it -is 
possible to obtain an inductance exeeeding roo henries, 
which will offer a high impedance to low musical fre- 
quencies which th¢ transformer cannot reach. 

The connections of a choke-coupled amplifier are given 


in Fig. 5. The potentials set up across the choke are 
005 TO 
O2mfd 
TO ANODE 
C 
= 
D 
© 
Coa 
+ 
TO H.T.+ 


Fig. 5.—Connections of a choke-coupled amplifier. 


transferred to the grid of the succeeding valve by means 

of a fixed condenser, this being necessary in order to 

insulate the grid from the high potential of the H.T. 

battery. Care must be taken not to make the value of 
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Good Quality in Loud Speaker Reproduction.-— 

this condenser lower than that given in the diagram, of 
we shall undo all. the good work of the choke, since a 
small condenser will not transfer the lower musical fre- 
quencies so effectively as the higher ones. As the con- 
denser has to withstand the high voltage of.the H.T. 
battery, it is advisable that one having a mica dielectric 
be employed. A grid leak is of course a necessity, and 
. a common fault is to make this value too high: 0.5 meg- 
ohm will be found to be a good value, but in the final 
stage, where signals are very strong, it is better that this 
value be reduced to 0.3 megohm or lower. Grid bias is 


applied through the grid leak as indicated in the diagram. 


TO H.T.+ TO H.T.+ 
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Fig.6.—Two methods of connecting a resistance-coupled amplifier. 
(Left, A) for connecting to a crystal set. (Right B), for connecting 
to a valve or crystal set. 

In spite of the high-quality rendition of a choke- 
coupled amplifier, there still remains a cause of distortion 
that we have not yet considered, which is due to the iron 
losses, this being a fault that will be met with in both 
choke and transformer-coupled amplifiers. Much can 
be done to eliminate this by using a carefully designed 
core with ample laminations, but when all has been done 
that can be done, it cannot be denied that resistance- 
coupling is productive of purer results than either choke- 
or transformer-coupling. This is partly due to the ab- 
sence of an iron core, and partly due to the fact that 
resistance-coupling favours no particular musical fre- 
quency. 

a Resistance Couplings. 

However, resistance-coupling is not a panacea for 
all evils, as many suppose, and if graphite resistances 
are used, or if the valves are operated at incorrect por- 
tions of their characteristic curves, it is possible to pro- 
duce distortion far worse than that which is produced by 
a good-class transformer. It is advisable that wire- 
wound resistances be used. If those of the grid-leak 
type are employed there will usually be a background of 
‘* fizzling ’’ noises due to small variations in their resist- 
ance. As it is now possible to obtain very excellent wire- 
wound resistances, this trouble need not occur. In 
general, it may be said that the higher the value of the 
resistance the greater the amplification, but it must also 
be remembered that an increase of H.T. battery voltage 
is necessary with every increase of resistance. Some very 
useful notes relative to this matter appeared in the 
January 28th issue of this journal. A usefyl value of 
resistance to employ is 100,000 ohms, but if this is used 
in the anode circuit of the detector valve it will be diffi- 
cult to produce oscillation, and in actual practice it will 
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be found ‘necessary to reduce this value to about 50,coc 
ohms, and to shunt it with a .ooormfd. fixed condenser 
in order to obtain smooth reaction. Since a very great 
input power is not likely to be passed to the first valve 
of a resistance-coupled amplifier, this valve can be one of 
the type having a specially high amplification factor, such 
as the D.E.5B, but this valve must not be used in the 
last stage for reasons detailed previously in this article. 
As the connections of a resistance-coupled amplifier are 
precisely similar to those of a choke-coupled amplifier, a 
diagram of connections is not given. The same remarks 
made concerning grid condensers and, leaks in a choke- 
coupled amplifier are equally applicable when resistance- 
coupling is used. 

It is advisable here to discuss briefly the best method 
of adding an amplifier to a crystal set. It is not advis- 
able to follow a crystal receiver directly by a stage of 
resistarice-coupled amplification. Fortunately, it is not 
necessary to have such a high impedance in the ouput cir- 
cuit of a crystal detector as in the case of the ordinary 
high impedance detector valve, and a transformer can be 
very well employed. We can then follow it with a 
resistance- or choke-coupled stage of amplification. If, 
however, it is desired to experiment with adding a stage 
of résistance-coupling immediately following a crystal 
detector, two methods of doing this are illustrated in 
Figs. 6A and 6B. Method B is probably the better of 
the two to employ, as the amplifier is then equally suit- 
able for adding to a valve detector. The adding of a 
stage of resistance-coupled amplification after a crystal 
detector should usually not be attempted, unless the out- 
put of the crystal detector is considerable, such as would 
be produced by an H.F. amplifier and crystal rectifier 
operating at a relatively short distance from a broadcast- 
station. A choke-coupled amplifier is connected to a 
crystal detector in accordance with Fig, 6B, a choke being 
substituted for the resistance ; but here, again, it is pre- 
ferable to follow a crystal with a stage of transformer- 
coupling, in order to obtain an immediate step up’ in 
voltage. When adding this amplifier to a crystal set, 
the L.T. battery should be earthed. 

In conclusion it may be said that there are various ex- 
pedients which may be adopted to reduce distortion, par- 
ticularly in transformer-coupled amplifiers. It is some- 
times beneficial to shunt the secondary of the transformers 
with a resistance of 500,000 ohms or so. This will assist 
greatly in flattening out peaks in the amplification. It 
is advisable, also, to experiment with values of fixed con- 
densers varying from .ooo5 mfd. to .oo5 mfd. across the 
loud-speaker windings. In this manner the tone can be 
adjusted. 

It is important to remember that a fixed condenser of 
large capacity should be connected across from each posi- 
tive tapping of the H.T. battery to L.T. This not only 
serves the purpose of eliminating any extraneous noises 
set up by the H.T. battery, but by acting as a bye-pass 
for the audio-frequency variations of current prevents the 
amplifier being thrown into oscillation at an audible fre- 
quency by reason of the high resistance of the H.T. 
battery acting as a coupling between the valves. In cases 
where a common grid biasing battery is used for the vari- 
ous valves, it is advisable also that a large-capacity con- 
denser be connected from each grid bias tapping to L.T. 
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A. Section Devoted to Novelties and Praetical Devices. 


A MOUNTING FOR BASKET COILS. 


The snap fasteners sold on cards in 
drapery establishments may be turned 
to useful purpose by the experimenter 
for mounting basket coils. Many 
varieties of fastener are available in 
japanned and plated finishes, and 
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Snap fasteners used as mounting terminalis 
y for basket coils. 
the No. 2 size should be used if 
obtainable. The japanned variety 
should be avoided,” as a certain 
amount of soldering is necessary in 
fixing the fastener., The method is 
best suited to basket coils wound on 
slotted dise formers. 

The socket fasteners may be sewn 
into position on the former with the 
ends of the wire forming the coil, a 


touch of solder being applied at one | 


or more points to ensure a sound 
The knob portion of 
the fastener may be soldered to the 
top of a switch contact screw which 
can be conveniently fixed to an 
ebonite holder or to the receiver panel 
itself if necessary. The socket por- 
tion may also he soldered to a con- 
tact stud in this way, but it is im- 
portant to see that solder does not 
run inside the socket, as this may 
render the spring inoperative. 

By spacing apart the ends of the 
coil in this way the self-capacity of 


A DESIGN FOR FINE ADJUSTMENT 
COIL HOLDER. 

A rather finer control of coupling 
is obtained when the tuning coils slide 
across one another as compared with 
the manner in which one moves from 
a parallel position to a position at 
right angles. The drawing is suffici- 


ently detailed to show the precise. 


form of construction. Worm gearing 
is made use of, and suitable Meccano 
wheels are easily obtainable.— 
G. R. S. 

oooo 


MAKING TAPPING POINTS. 

In making tapping points on 
cylindrical inductance coils it is cus- 
tomary to twist a small loop at the 
appropriate point and to solder the 
switch connection to this. Unless 
one has some little experience of coil 
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winding this method is apt to be 
troublesome, and can be avoided by 
winding the coil straight through 
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Making tapping Hog ponia co a cyMndrical 
from end to end, the tappings being 
subsequently soldered to elevations 
prised up on the appropriate turns 
with a sharp point. The copper 
used for electrical conductors is very, 
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A home-made 
mechanical 
coil holder. 
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ductile, and will stretch consider- 
ably before breaking. There is little 
risk of breaking the wire if it is only 
raised a distance about equal to its 
own diameter. If the coil has not 
been treated previously with shellac 
varnish or paraffin wax, care must be 
taken that the stretching of the wire 
does not cause a slackening of the 
turns. _ This can be avoided in the 
case of untreated coils by immediately 
inserting a slip of insulation under 
the raised wire.—W. G. G. 
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A SIMPLE TEST BOARD. 


It is very convenient to have some 
permanent means of testing coils for 
continuity and condensers for ‘short 
circuits. A simple testing board may 


be constructed with a flash-lamp bulb ` 


and a 4$-volt dry cell. | 

With the phone terminals ‘bridged, 
short circuits in 
condensers and the 


A simple test board — | 
for insulation and 
continuity tests. 


od 


continuity of low 
resistance circuits 
will be indicated by the lighting of 
the lamp. For transformer windings 
and coils of high resistance low 
resistance telephones should be used, 
when continuity will be indicated by 
a loud click.—G. H. C. 
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REMOTE CONTROL OF AMPLIFYING 
VALVES. 


It often happens that one would 
like to use a loud-speaker in a room 
which is unfavourably situated for 
the receiver itself. 
should, of course, be placed as near 
as possible to the point where the 
aerial lead-in enters the house. 


FROM 
DETECTOR 


The | receiver 
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A journey from the listening room 
to the set when changing from tele- 
phones to the loud-speaker is avoided 
by the use of the circuit given in the 
accompanying diagram. The fila- 
ment resistance controlling 
the L.F. valves is situated 
in the listening room, and 


: ) A 
is connected to the set. by 4¢g¢p Zs 7s ZZ 


heavy leads; a cross section 
equivalent to No. 14 S.W.G. 
will be satisfactory for normal 
distances. 

The circuit connections are 


changed by two relays both operated 


by. the filament current of the ampli- 
fying valves. When telephones are in 
use the output terminals are connected 
to the detector valve, but as soon as 
the L.F. valves are switched on by 
the resistance R, the relays connect 
the output to the plate circuit of the 
last valve, and a loud-speaker may 


©) 


S3NOHd 


© 


then be operated off the output ter- 
minals in the listening room. 

As the relay windings are excited 
by the filament current a fairly heavy 
gauge of wire should be used; and 
it will ke found that comparatively 
few turns will be required to produce 
the force necessary to actuate the 
relay arms—L. H. N. 
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PROTECTION OF VALVES FROM 


VIBRATION. 


Owing to the rigidity and low 
mechanical damping of the filaments 
of many dull emitter valves, it is 


~ desirable to insulate these, as far as 


A remote control device for swtching on additional L.F. vaves. 
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possible, from mechanical vibrations 
which may cause undesirable ringing 
noises in the set. 

A very satisfactory method of 
carrying this into effect is to clamp 


RUBBER PANEL 
SPONGE , 


ee wo 


PISS HERS AVON 


Insulating valves from mechanical 
vibration. 

the valve panel between pieces of 
rubber sponge to brackets extending 
from the main panel. The clamping 
screws should on no account be 
allowed to touch the valve panel, and 
the pressure of the clamp should not 
be so great as to destroy the 
springiness of the rubber. The 
connections to the valve sockets 
should be made with flexible wire.— 
L. T. W. 
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TINNING SMALL BRASS PARTS. 


When the appearance of a finished 
set is an important consideration, it is 
often an advantage to be able to give 
small brass parts a ‘‘ white ” finish 
to correspond with other plated com- 
ponents on the panel. A cheap and 
convenient method of doing this is as 
follows :— - 

Mix together 1 oz. of common salt 
and 4 oz. of stannous chloride and 
dissolve in 1 gallon of water which 
has been raised nearly to boiling 
point. It is important to obtain 
stannous chloride, which should cost 
about fourpence per ounce, and not 
merely tin chloride, which is generally 
stannic chloride. As stannous 
chloride is readily oxidised to the 
stannic form, the solution should be 
freshly made, and it may be an 
advantage to use water that has been 
boiled to drive off dissolved oxygen. 

The parts may be placed on a per- 


forated zinc tray or suspended 
from a wire. They must be 
thoroughly clean and free from 


grease ; absolute cleanliness is essen- 
tial to the success of the process. 
The solution should be kept hot and 
the articles immersed for a period of 
about three hours. On removal from 
the solution the parts may be rubbed 
with a wad of soft paper and well 
rinsed in clean water.—J. C. 
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| RECORDING 
WIRELESS SIGNALS. 


A Description of a Unit for - 
Automatic Reception. 


By CYRIL T. ATKINSON. 


that the great bulk of experimenters confine 

themselves to the reception of telephony, it is 

felt that there are still some who take an interest in the 

many other applications of radio, among which can be 
numbered automatic reception and transmission. 

Automatic reception is not as difficult as some people 

imagine, providing the very highest speeds are not 


attempted. Taking as our starting point a good 4-valve ; 
The complete instrument. On the left is the ‘telephone or 


set capable of being adjusted to suitable wavelengths for recorder” switch ; centre, filamentfresistance ; and riġht grid bias 
the reception of powerful Morse stations, we can select switch. Two valves connected in parallel are used, 


one of several methods for converting the energy in the 
last anode circuit to a form suitable for operating a Arrangement of the Set. 
sensitive relay. The one which has given the most 
consistent and best results in the hands pf the writer is 
due to F. W. Dunmore, of the American Bureau of 
Standards. Briefly, it consists of a suitable valve, or 
valves, in the plate circuit of which is placed the relay, 
and a negative bias applied to the grid in such a manner 
as to practically reduce the anode current to zero and 
bring the working point to the bottom bend of the. 
characteristic curve. When a strong audio frequency 
signal is impressed thereon, the positive halves of the 
wave cause the plate current to jump from its normal 
exceedingly low value to something considerable, say, 1 
to 2 milliamps. These pulses charge up the condenser 
across the -relay, which in turn discharges through the 
windings of the relay, thus pulling it over steadily dur- 
ing the duration of the signal, either dot or dash. Fig. 
1 is a diagram of the circuit, together with the main 
values f 


A LTHOUGH at the present time it is fully realised 


_ This is intended to utilise one of the ex-army MKIIT. 
tuner cases. The panel may be of ebonite or one of the 
well-known insulating materials, or even dry, well- 
seasoned wood, and on it are mounted the valve holders, 
relay, rheostat, phone switch, and grid bias adjuster, 
together with the necessary terminals. Although two 
valves are shown, one is 
often quite sufficient. The 
switch contacts in the sct 
photographed are under- 
neath, but this was only done 
to use up available material, 
and can obviously be substi- 
tuted by the more usual form 
if required. 

The grid bias must be ad- FENSION “ 
justable in one cell steps OCEVICE 
(1.5 volts), but several initial Fig. 2. — Arrangement of a 
RELAY volts can usually be in- SPring te give a nnay dust- 

cluded before the adjustable | 

tapping starts. Care should also be taken to see that 

the switch fitted is arranged’ so as not to short circuit 

the cells as it passes from stud to stud. 

A Post Office ‘‘ B ’’ type, or other similar sensitive 

quick-acting relay, is suitable, the former being suggested 
R$ because they can often be obtained quite cheaply from 
ex-disposal goods vendors. It should be wound with 
44 gauge silk-covered copper wire to a resistance of 
about 5,000 ohms, and will then operate reliably with 
about 0o.25mA. 
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a+--—-2}+-a}- -— .----- In connection with the adjustment of this an interest- 
VARIABLE Wer een B : 
ARID ing fact was discovered by a friend of the writer and is 
BATTERY worthy of mention here. When the grid-bias is adjusted 
Fig. 1— Connections of the recorder. C,=1 to 3 mids. ; C2 = for maximum sensitivity, it is found that the anode 
mid: n= O onnected in parallel I desired ves may be current is often not zero, and thus the relay is pulled 


A 23 


254 


Recording Wireless Signals.— 


over to the marking contact when no signals are being 
To remedy this, it is usual to increase the 
magnetic bias, but a much better way in practice has 
been found to be to pull the arm off contact by means 
of a very light spiral spring as shown in Fig. 2. 
relay can then be adjusted for greatest sensitivity with- 
out the anode current and with no tension on the spring, 
the current then being switched on and the spring ten- 
sioned up until the contact just nicely ‘‘ breaks.” 

For recording on the actual slip a Morse inker is suit- 
able up to about 20 to 25 words per minute, providing it 
is well adjusted and possibly the moving parts lightened. 
It may also necessitate increasing the speed of travel of 
This can generally be effected by slight 
adjustment of the fly or air brake, which will be found 
Should greater speed be desired, it will be 
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necessary to use something in the nature of a Wheatstone 
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4KU, 4SB, 4TJ, 5AAZ, SALR, SEF, 
5EW, 5UK, 8ABY. 8A CO, 8A DG, 8BCH, 
8CED, 8DGU, 8DOO, 8DMX. 8EB. BER, 
8MC, BUU, 9C UO, ICAW, 9DQ, 9DUC 

ORY. Canadian :—1AF, 1AR, 1DD, 
1DQ, 2CG, 3HI, 3XI, 9AL. Argentine: 
—CB8. Braztlian:—SA-WJS. Austra- 
lian :—3BQ. Cuban:—Q8TH. Mesopo- 


tamian :—GHH. 
(0-v-1.) D. Woops (G2AXZ). 


or undulator type of recorder, which will work direct 
from the last valve without the intermediate P.O. relay. 
The circuit RC,, Fig. 1, can sometimes be omitted, but 
tends to improve the operation, especially at the higher 


The actual placing of the components inside the case 
need not be described in detail, as there is nothing but 
the grid celts and input transformer. 
generally be . accommodated on the: panel.. 

When the switch is over to ‘‘ telephones,’’ the ordinary 
set can be adjusted aurally, but a slight readjustment 
is generally required in the pitch of a c.w. signal when 
put over to the relay, as the note selected as best and 
loudest in headphones, at any rate, in my own case, did 
not seem to be the most suitable from a relay operating 


The latter can 


Dartferd, Kent. 

British :-—2AA, 2JG, 2KF, 2KG, 2LC, 
20D, 20K, 2RB, 2SU, 2SZ, 2TP, 2XP, 
5AA, 5LN, 5PU, 5PZ, 5TY, 5TZ, 5XN, 
6KK, 6UT. French :—80G, 8GK, 8GO, 
8HD, 8NK, 8PA, 8SS, 8SSU. Dutch :— 
0GC, OMI, OYY. American -—IBZP, ICF, 
IPL, 3BOI, SAVK, 3TA, 50K. Cana- 
dian. :—IGS, IPC. "Italian -—IMT, IRE. 
Swiss :—9BR. Belgian :—4AS. Various :— 


IRB, GHB, NN2, 6GS, T8U, TIW, 
AG2, NCOG. | 

(0- -v-1.) C. H. Tarcetr (6PG). 
Leytonstone. 


French:—8AAA, 8AB, 8AL, 8AOA. 
8AQ, 8AU, 8BA, 8BF, SBN, 8BQ, 8BV, 
8CF, 8CK, 8CO, SCT, 8CZ, 8DE, 8DI, 
8DKV, BDX, 8EE, 8EM, 8EN E, 8FC. 
8FI, 8FJ, 8FL, 8F'N, 8F Q, 8GI, 8GM, 
8HSD, 8HSG, '8II, 8JBL, 8JHL, 8JL. 
8JVX, 8KK, 8LMT, 8M AR, MJM, 
8ML, 8MN, 8MOO, 8NS, 80K, 8PL, 
8PP, 8PS, BRBR, 8RG 8RGT, '8RLH, 
8RO, BRV, 8SG, 8SM, 8SPR, BSR, 
BSSC, BSSU, 8SSV, 8T M, 8UU, 8VG, 
8VW, 8WAL, BWZ. 8XF, 8XP, BZUT, 
8ZZ, IOKZ, OCBJ, OC, 50Z. Bel- 
qian. —4ALS, 4AS, 4AU, 4RS, 4UC, 
BI, K2, PI, P2, ICF. Italian. —I ER, 
IFP, IMT, 3AF., SMB, IDO. Dantsh :— 
TEC, 70F, 7ZM. Finnish :-—INA, 
2NCA, 2NCB, 2NM, 2NN, 3MB, SNB, 
NG, 5NQ. FNi. Swedish —SMXV, 


SMZS, SMZY, SMZZ. Dutch:—OAB, 
OBA, OBQ, OGC, OGG, OM, ONL, 
ORW, OXP. OXQ, OZA, NSF, FCI, 


PCRR. Swiss -—9AB, 9AD, OBR, OLA, 
QPY. Russian :—NRL. Spanish: --—T7BD. 
Luxembourg:—OAA, IRAG, GHH, 


GHHi. Mosul, - Morocco:—AIN. 
American:—1AF, 1ATJ, 1ATQ, LBAN, 
1BCR, 1Bh, 1BHM, IBJ, 
1BKR, 1BQB, 1BUB, iCAK, 1CCG, 


1CMX, 1JS, 1KK, 1MY, 1PL, 1QV, 
1WL, 1YI,, QBD, 2ABT, 2AG, 2BGG, 
2BJP, 2BRC, 2BUB, 2BZ, OXE, 2CEP, 
2CJB, 2CJX, 2CVF, OMC, OX AY. 3ADQ, 
3BV A. 3CHC, 3CHG, 3HG, 30T, 3TJ, 
4DU, 6CTO, 8ADJ, 8ALY, ' 8RG, LPX. 
Canadian: .—3NF. Miscellaneous . .—2FT, 
3AR, 3CA, E3CM, 3KO, 6XXX, SEU, 
GG, MM, KDKA. 
(All between 50 and 120 metres. ) 
M. G. HAMMETT. 
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CURRENT 


Events of the Week in Brief Review. 


NEW FERRO-SILICON CRYSTAL. 


M. Felix Thuad, while experimenting 
on by-products of steel, has discovered a 
new ferro-silicon combination which is 
said to be exceptionally good for crystal 
reception. One experimenter declares 
that by its use stations 300 miles distant 
have been heard with perfect clarity and 
exceptional strength. 


0000 
CANCELLED CONFERENCE. 


The proposal to hold the Annual Con- 
ference of Affiliated Societies in Man- 
chester on April 4th has been cancelled 
owing to the extremely small number of 
societies who have signified their inten- 
tion to send delegates. 

0000 


TWO CENTS, PLEASE. 


A pathetic plea to American “ hams ”’ 
is issued by a Scottish reader. The post- 
age on QSL cards to this country, he 
reminds them, is 2 cents. He has re- 
cently had to pay 14d. on each of a dozen 


cards received. 
Qa000 


NO TRANSMITTING IN SYRIA. 


The importation of receiving apparatus 
into Syria and Lebanon has recently 
been authorised by General Weygand, the 
High Commissioner, but the importation 
of transmitting apparatus is still forbid- 
den. 


ooo0o0o 


A COSMOPOLITAN TRANSMITTER. 


The equipment of the station to be 
erected in Brazil, near Rio de Janeiro, 
will be somewhat cosmopolitan. The 
towers are to be erected by the Telefun- 
ken Company and the aerial by the Radio 
Corporation of America. The Marconi 
Company will supply the transmitting 
appåratus and the Cie Generale de 
T.S.F. the generators. The station will 
be similar in design to that at Ste. 


Àssise. 
cooo 


ALBERTA HEARS 2NM. 


Strong reception of 2NM’s signals. has 
been acknowledged by Mr. Ober (Cana- 
dian 4DQ), of Vulcan, Alberta. This is 
believed to be the most westerly point in 
Canada at which British signals have 
been picked up. 


BROADCASTING PARLIAMENT. 


Great interest centred round the Prime 
Minister's announcement on Wednesday 
last that he was thinking of setting up a 
Select Committee of Loth Houses to con- 
sider the possibility of broadcasting certain 
debates. 

Mr. Baldwin said the time had come when 
the whole question of permitting certain 
proceedings in the House of Commons to 
be broadcast should be considered. 


oo0°o 


WIRELESS IMPORTS. 


Mr. A. M. Samuel (Department of 
Overseas Trade) stated in Parliament that 
the value of the imports of wireless in- 
struments and apparatus from foreign 
countries for January, 1925, was 
£100,038, as compared with £23.666 for 
January, 1924, and that of wireless 
valves was £13,117 for January, 1925, as 
compared with £1,214 in 1924. 


KRDKA’s EXPERIMENTAL AERIALS. 


offices. 


O 


h ‘sot cinta hg 
burgh station, seen in the photograph, is situated a 
pa one long wave aerial is suspended from the high mast, while the short wave 
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AIR PILOT TO THE RESCUE. 


Capt. Barnard, a Croydon air pilot, 
while passing over Cape Grisnez during a 
flight from London to Paris, noticed a 
two-masted vessel in distress. He at once 
sent out S.O.S. signals which were 
picked up by stations along the coast, 
with the result that help was quickly dis- 
patched from the shore and all the crew 
rescued. 

oooo 


BROADCASTING CONCESSION FOR 
ITALY. l 


We understand that the Italian Govern- 
ment has granted to the Unione Radio- 
fonica Italiana the exclusive right of 
broadcasting theatrical and musical per- 
formances, speeches, etc., from the 
national transmitting station in Rome, 
from Milan, and either Naples or 
Palermo. Three additional stations will 
also be controlled by the Unione at places 
to be decided on later. 


| 
: 


round of the well-known 


e away from the studlo and 


antenna is attached to the short vertical pole above the station building on the right. 
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AS OTHERS SEE US. 


High praise was meted out to the 
British amateurs in the course of-speeches 
made at the recent banquet of the Fifth 
Annual Convention of the American 
Second District amateurs. 

Mr. Hiram Maxim, President of the 
American Radio Relay League, who 
spoke on the American amateur, paid a 
glowing tribute to his British cousin; he 
also referred to the formality which 
attends British radio dinners and meet- 
ings, and hinted that Americans might 
take a lesson from this practice! 

British° amateurs were represented at 
the function by Captain H. de Donis- 
thorpe, who made an excellent speech 
descriptive of British amateur activities. 
He referred to the advantage of the 
American in possessing a dry country— 
meteorologically speaking—and stated 
that the Britisher, owing to the dampness 
of his climate, encountered insulation 
difficulties to which the American amateur 
was a stranger. After describing the 
experimental stations of G2OD and 
G2KF, Capt. Donisthorpe concluded by 


expressing his faith in amateur radio as _ 


a factor in promoting and cementing 
international friendship. 


0900 


ITEMS FROM THE TRADE. 


Messrs. Burndept’s trade department 
now occupies larger premises on the first 
floor, 66, Chandos Street, W.C.2. (opposite 
Charing Cross Hospital). 


ooog 


The Damard Lacquer Co., Ltd., of 
Greet, Birmingham, have issued an inter- 
‘esting illustrated brochure describing the 
tg involved in moulding ‘‘Formite ”’ 
Bakelite. Bakelite has many uses, being 
applied to musical and optical instru- 
ments, but its primary value lies, of 
course, in its suitability as an insulator. 

| 0000 7 - 


Owing to the increased demands for the 
products of the Paragon Rubber Manufac- 
turing Co., Ltd., of Hull, the company’s 
sales department has been reorganised. 
Messrs. Peter Curtis, Ltd., of 75a, Camden. 
Road, London, N.W.1, have become the 
central sales organisation for the produc- 
tions of the two companies and an ap- 
propriately appointed showroom has been 
gpened at the above address. 

è 0000 


The National Wireless and Electric Co. 
advise us that a great deal of their corre- 
spondence is still being addressed to their 
old works address, viz., 7a, Church Road, 
-Acton, W.3. Since November last the 
company’s address has been 42, Gray’s 
Inn Road, London, W.C.1, and they trust 
that this note will reach the eyes of their 
prospective customers, 

ooo0oo°o 


In view of the alarming newspaper 
reports regarding the recent fire at the fac- 
tory of Messrs. Peto-Scott Co., Ltd., the 
company wish to state that the manu- 
facturing side of the business has not 
been affected, and orders are@ being 
attended to as usual, i 
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HEARD IN RHODESIA. 


Mr. J. A. Partridge (2KF) has received 
news that he is the first British amateur 
to be heard in Rhodesia. 2KF’s signals 
were picked up by Mr. J. M. Davidson 
(ISR), also a transmitter, .of Salisbury, 
Rhodesia, at 12.35 a,m. on February 14th 
last. Atmospherics were bad at the time, 
which reflects still greater credit on both 
2KF and 1SR. 


oo0oo0oo 


MOSCOW ASKS FOR REPORTS. 
The directors of the new station re- 
cently opened at Moscow, which broad- 
casts a special daily programme for 
amateurs, ask all listeners ‘to report on 


AM ae ES 


BOMBAY HEARS 5XX. An inter- 
esting cable was recently received 
by ‘‘ The Wireless World "' from a 
Bombay radio engineer, Mr. W. H. 
Smith, who stated that he had 
picked up a programme from 
Chelmsford with remarkable 
clarity. The accompanying photo- 
graphs, which soon followed, show 
that our correspondent had the 
advantages of a good aerial, and, 
to all appearances, an efficient 
receiver. Three valves only were 
used in the reception of 5XX, and 
the set is entirely of home con- 
struction. Mr. Smith is also a 
transmitter, with the call sign 2AX. 


the reception of this programme so that 
they can check their transmitter’s per- 


formance. 
oo0oo0o0 


EXPERIMENTAL TRANSMITTING 
STATIONS. 

The Postmaster-General stated, in reply 
to a question in Parliament, that on 
February 20th there were 2,181 “ Send- 
. ” k . r 
ing” licences in force, and 126 applica- 
tions were under consideration. From 
June Ist to the end of January, 265 


applicants were granted licences and 126. 


refused, 
0000 


WHERE IS EI1ZA ? 

A correspondent has heard the station 
EIZA transmitting on about 75 metres. 
Can any of our readers identify this 
call-sign? 
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BATTERY SERVICE SCHEME, 
There are at present a number of 
dealers who, whilst conveniently situated 
for the reception of batteries from users, 
are not in a position to install charging 
plants. Under the extended scheme pro- 
moted by the manufacturers of the well- 
known Exide batteries, each local service 
station can appoint in its own area 
“Exide. Battery Dealers,” who will ex- 
hibit a special sign and act as receiving 
stations for the local service station. Thus 
a very real service will be brought to 

every battery user’s own doorstep. 


| . coco 
DISTILLED WATE ONLY FOR 
P ACCUMULA ORS. 

T h e United States 


Bureau of Standards has“ 
been investigating the cause 
and effect upon accumulators 
of impurities in the water 
used, and states, in a preli- 


minary report, that iron, 
manganese, chioride and 
bichromates affect both 


the positive and negative 
plates. - Bismuth, stafch and 
sugar affect the positive 
plates only, and platinum, 
tin, copper, antimony, sil- 
ver, nitrogen, and tungsten 
the negative plates. Chlor- 
ine and iron are to be found 
in most tap water, which 
should therefore always be 
avoided. 


ATMOSPHERICS. 


A recent talk from the Nottingham 
station, entitled “Human Nature,” was 
followed by a telephone-wireless discus- 


sion. Illustrations were kindly provided, 
we understand, by listeners who failed to 
get through on the telephone. 


©0000 EA 

The B.B.C. engineers are blamed 
because the new 2LO has revealed 
shielded areas in South London. The 


engineers sometimes wish they, too, occus 
pied a shielded area. 
0000 


“There is nothing more annoying,” 
says a broadcast critic, “than the habit 
some announcers have of abruptly break- 
ing in at the end of a musical number.” 
It certainly does wake one with a start, 


- 
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SOME ASPECTS OF BRITISH BROADCASTING. 
oe Who Controls the B.B.C.? | 


This question was raised in a recent editorial, and our contributor, who has special knowledge 
of the subject, examines certain aspects of the situation. s 


By G. ROLLAND WILLANS. 


A T a time when forcible and occasionally highly 

prejudiced criticism is being levelled at the 
. quality and extent of the broadcasting services, 
it may perhaps be of interest to examine certain aspects 
of the situation from an unprejudiced point of view and 
with some knowledge of the ‘issues involved. : 

There can be no harm in expressions of opinion that 
are not purely destructive, and this article is written 
with a view to stimulating interest in what appear to 
the writer as points of major importance in connection 
with a question of international as well as national 
Significance. 


Public Confidence. 


Tn the first place, it is essential that adequate pro- 
vision should be made for technical development in 
respect of a reasonably limited number of transmitting 
stations. Secondly, this work should be in the hands 
of engineers representative of the best brains in the 
country unhampered by any other interests than those of 
the perfection of the plant itself and its economical man- 
agement. Thirdly, activities in connection with the actual 
material to be broadcast should be delegated to individuals 
who are recognised authorities on the subject of public 
entertainment, whose experience fits them for the gigantic 
task of catering, day sn and day out, for the widely 
varying tastes of an unlimited and increasingly critical 
audience. 

In commenting on the subject of broadcasting in a 
recent issue of this journal, the Editor raised a question 


of considerable interest as follows : ‘‘ The question natur-. 


ally arises, Who controls the B.B.C., and whose interests 
must the company consider first? ° Issues raised by this 
question become of relative importance only in the light 
of the fact that the agreements upon which broadcasting 
has so far been based will shortly be open to review. It 
is, however, useful to raise a further question: Upon 
what will the future of broadcasting as a national in- 
stitution depend? The answer is clear: Public confi- 
dence in those directly responsible for its development. 

The writer had an early opportunity of examining the 
Situation in the United States at the beginning of 1922, 
and it did not require a visionary to appreciate that here 
Was something to grip the public imagination, something 
that was bound to spread quickly and internationally, but, 
above all, something which required to be watched and 
controlled in order to avoid chaos and confusion. It is 
clear that some measure of control must remain if chaos, 
such as would result from unrestricted competition, is to 
be avoided, but the efforts now being made to stimulate 
criticism of the existing broadcast organisation should not 
of necessity be accepted as entirely disinterested. 


The revenues of the B.B.C. are admittedly very con- 
siderable, and it is convenient to consider their applica- 
tion under two main headings :— : 

1. The operatian, maintenance, and, most important of 
all, the development of the broadcasting machine itself. 

2. The supply of a continuous stream of material to 
be broadcast, and the support of an organisation devoted 
to its efficient and economica} distribution. 

Under the first of these two headings, the broadcasting 
machine has, from the outset, been developed quickly and 
efficiently. and represents a technical achievement of which 
the B.B.C. has every reason to be proud. It is agreed 
on all hands to work smoothly and efficiently, being second 
to none in its faithful reproduction of speech and music. 
The extent to which the permanent staff have in the past 
been assisted in their task by engineers other than those 
actually in their employ is not generally known, but it 
is essential that this branch of the broadcasting activities 
should be technically self-supporting. No reasonable in- 
dividual would grudge money properly applied to the re- 
search and experimental work necessary if a high standard 
of performance’is to be maintained, always provided that 
this work is in good hands and- that the best material can 
be made use of, irrespective of the source of supply. The 
whole art of broadcasting is in its infancy, and it would 
be indeed unfortunate if in any readjustment of the posi- 
tion as it stands to-day more than adequate provision were 
not made for every possible technical requirement, or if 
developments under this heading were to depend upon the 
goodwill of individual firms or groups of firms with their 
own commercial interests to serve. Public money applied 
in this way represents a direct investment in security for 
the future. i 


Taxation. 
Under the second heading the extent to which the public 


must of necessity be taxed in order that the supply of 
broadcast material can be maintained and, above all, im- 


proved is another matter and one in which the potential 


value of broadcasting in connection with every form of 
enterprise could be made to play an exceedingly important 
part. Whilst manufacturing interests represented on the 
board of the B.B.C., incidentally materially influencing 
the company’s activities, have been able to provide a con- 
siderable measure of technical support, it is reasonable 
to assume that they have not had at their direct disposal 
experts in the art of public entertainment, and, owing to 
opposition from the entertainment world, one may be for- 
given for presuming that this branch of the work has been 
carried on without sufficient competent guidance. If this 
is the case, there is no cause for undue criticism, although 
the road to improvement is clearly indicated. Entertain- 
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ment supplied by outside organisations is a step in the 
right direction, the recent Evcning Standard programme 
providing a striking example of what can be done. This 
venture has no doubt rewarded the proprietors of the 
newspaper, as well as -being of considerable benefit to 
the public, and in like manner broadcast excerpts from 


theatres have provided excellent entertainment for the — 


listener whilst materially benefiting box-office receipts. 

Here, then, it would seem, we have a possible source 
of revenue rather than expenditure, and a slight modifica- 
tion of the ban on advertising by broadcast (Heaven for- 
bid that it should be entirely removed !) would go far 
towards making broadcasting self-supporting. 

‘There seems no logical reason why Messrs. Brown, 
Jones, or Robinson should not be allowed to pay for the 
privilege of providing the public with entertainment. 
taking the blame or credit for their individual achieve- 
ments under a guarantee that such programmes will not 
fall below a certain standard, the right of veto or accept- 
ance being in the hands of individuals entitled by their 
experience in such matters to the confidence of the public. 

To sum up, it appears that direct taxation by way of 
licence fees can be justified under the first heading, and, 
to a certain extent, under the second, and we pass, in 
conclusion, to the problem of where the control -of what 
may ultimately prove to be a vital factor in our national 
existence shall lie. 
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VALVES 


a Wireless 


Government support was secured. 


AFRIL ist, 1925. 
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Although certain powerful manufacturing interests have 
been largely responsible for financing the B.B.C., and 
creating broadcasting as we know it, they can lay no. 
particular claim to. a specialised knowledge of what is 
required by the public, and, having built up a material 
source of revenue for themselves in a lucrative and rapidly 
expanding industry, have no doubt been amply repaid for 
theic foresight and what slight risk was involved once 
Their undivided atten- 
tion is needed in the direction of providing satis- 
factory broadcast receiving apparatus at prices within 
the reach of the average man so as to make it 
possible for every home in the kingdom to benefit 
by what is, after all, a revolution in the social 
amenities of our time. . 

The control of wider issues affecting broadcasting might 
well be considered as a nationa? trust, and, as such, should 
appeal to the ablest thinkers and doers of our òwn or any 
future generation. Apart from this, the door should be 
left open to any form óf private or public enterprise 
which, under guarantees of a high standard of artistic 
and technical performance, would at the same time reduce 
the ultimate charge on the public to ‘reasonable propor- 


` tions. 


In conclusion, whatever may be the outcome, the B.B.C. 
have laid the foundations of an important public service 
under conditions of exceptional difficulty, and can clearly 
be credited with a remarkable achievement. 


TESTED. 


‘The Economic Electric, Ltd.’s °06 Valve. 


\ N YE have recently had an opportunity of carrying 


out some.tests on a new valve shortly to be 

_ placed on the market by the Economic Electric, 

Ltd. This valve is a further addition to the ‘‘ 6o mili- 

ampere ’’ class and is rated as a general-purpose valve 

taking 0.6 ampere at 2. 5 to 3.0 volts. The anode rating 
given is 45 to 75 volts. 

As regards construction, the design 
of the electrodes is the same as that 
adopted in the ‘‘ Xtraudion’’ and 
“ Dextraudion °’ valves, also mar- 
keted by the Economic Electric, 
Ltd., and familiar to most wireless 
men. 

The first point of interest noted 
when testing a sample valve was that 
the filament took even less current 
than its rated value at full filament 
voltage, while the emission obtained 
was quite ample for the work in- 
tended. The filament efficiency (the 
~ milliamperes of saturation current per 
watt of filament heating energy) is 
unusually high and reaches no less 
than 40.5 milliamperes per watt at full 
power. 

The results of our bench tests are 
tabulated. 


Economic Electric, 
Ltd.’s ‘06 valve. 
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As would be expected from the test figures, the valvé— 
gave good performance during the practical test on the 
Set. 

A further point of interest noted during the practical 
test was that this new valve seems particularly free from 
microphonic noises, a virtue which is not shared by all 
valves of the 60-milliampere class. For high frequency 
and detector work a plate potential of 30 to 40 volts 
should be used. For L.F. amplification the figures in 
the table suggest useful combinations for grid and plate 
potentials. For instance, when a grid bias of — 3 is 
necessary, the plate potential should be 60 volts. 

The ratio of the amplification factor to the plate im- 
pedance is rather lower than in other valves of the same 
class, but an examination of the valve leads us to believe 
that this could be improved by a slight alteration in the 
arrangement of the electrodes. 


p ; 
60 MILLIAMPERE VALVE. 


Economic Electric, Ltd. 


Filament amperes, 0.051. 
Filament ethciency, 40.5 milliamperes per watt. 


Filament volts. 3.0. 
Emission (total), 6.2 milliamperes. 


Plate! 


Plate Plate Current| Grid Bias, epee Impedance. 
Volts. at Zero Volts. Current. Factor, Ohms. 
Grid Volts. Milliamperes. 
29 0.8 iY) 0.3 3.9 23,5300 
40 1.13 =9 0.7 5.2 21,000 
mw 2.25 -3 1.36 5.2 21,000 
s) 3.3 —5 1.85 oe 21,000 


1 Plate current when grid is biased to the value of Col. III. 


ee ye 


APRIL 1st, 1925. ` 


tw 


ey se. EY D AS gp 


NEWS FROM 


Tetrazzini’s Fee. 


TN 


Many minds have been exercised over 
the fee paid to Madame Tetrazzini for 


singing at 2LO. The sum of £1,000 was 
about the shrewdest guess; but even that 
was a good way out. Including the cost 
of bringing the prima donna from Italy, 
the figure mentioned could easily be 
doubled. That evening’s concert cost not 
far short of £5,000. 

o 
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International Wireless Conference. 

The Conference of Wireless Experts 
which was called by the B.B.C. recently 
had no official backing; but before any- 
thing useful can be done it is certain 
that the respective Governments must 
take a hand in deciding how undue inter- 
ference may best be dealt with. 

A recent case emphasises the need of 
regularising wavelengths. An arrange- 
ment has been made whereby Oslo 
(iormeriy Christiania, the capital of Nor- 
way) should work on 369 metres. Con- 
sequently, it was officially announced that 
London would go from 365 to 359 metres ; 
Manchester from 375 to 378 metres; and 
Bournemouth from 385 to 387 metres. 
the last moment Oslo found that in work- 
ing on 369 metres interference would be 
caused with another Norwegian station 
on 370 metres. No change was therefore 
made. and the three English stations were 
likewise unable to introduce their pro- 
posed alterations. 
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Glasgow in Trouble. 

In the meantime Glasgow, on 420 
metres, was being jammed by Oslo work- 
ing on 423 metres. The latter station, by 
arrangement, went down to 419 metres. 
Then Breslau complained that Glasgow 
was jamming. Oslo, on being informed, 
moved down to 380 metres, in which posi- 
tion it jammed Manchester (375 metres). 
Oslo is now on 380 metres, but no bad 
interference is experienced with Bourne- 
mouth, which works on 385 metres. 
Slight heterodyning with Manchester is 
still going on 


For the latest wireless contrivance it is 
claimed that broadcast refrigeration will 
be possible in the same way as radio 
stations now broadcast musical pro- 
grammes. The inventor (an American, of 
course) says that his special receivers can 
be installed cheaply in ordinary re- 
ceptacles, and will eliminate the necessity 
of ice or refrigerating machinery. 

The housewife will merely require to 
keep her receiver tuned in to a central 
station, which will do the rest. Thus 
looms the shadow of a new wireless 


oo0°0 


At | 


aF 


— — = 
PREM 2 


Wireless 
World 


FRAO 


— c 
A RIEPAS A 


for the manufacturers of 
frigerating plant are not likely to sit with 
folded hands while a concern like the 
B.B.C., under the pretence of sending 
out music and other forms of entertain- 
ment, was in reality keeping the remains 


battle ; re- 


of last Sunday’s dinner 
condition in the larder. 
0000 


A Prophecy Fulfilled. __ 

The suggestion that hotel guests should 
have control over a loud-speaker installed 
in their private rooms, in the same way 
as the telephone now is, contains nothing 
new. That eminent journalist W. T. 
Stead, who met his fate in the ‘‘ Titanic,” 
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DE GROOT AT HOME. The famous 
conductor aah ioe re while ‘* off- 
uty.” 
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foretold some thirty or forty years ago 
in the “‘ Review of Reviews ” the coming 
of a wireless set in every house and 
caravanserai, which would go éven 
further than this new hotel idea. The 
visitor would have control of two switches, 
one to give him the spoken word and the 
other to bring before his eyes a picture 
of the place in which the word was 
spoken, even if it were at the furthermost 
ends of the earth. Stead’s vision, will 
some day be realised. 
o0o0°0 


Rebroadcasting of 5XX. 


A considerable number of reports of 
successful reception of the rebroadcasting 
of 5XX from American stations are 
coming to hand, not only from listeners 
in this country, but from various parts 
of Europe and British New Guinea, among 
other distant parts of the world. 

The rebroadcasting was recently carried 
out on three successive nights, and 
on each occasion the signals were 
easily audible, thus showing that there 
was nothing freakish about the experi- 
ment.. 
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Too Many Interruptions. 

One listener on the Continent com- 
plains, however, that the American an- 
nouncer makes too frequent interruption 
by telling his unseen audience: ‘‘ This is 
Chelmsford, England, being transmitted 
from the American Station KDKA or 
WGY "’ (as the case may be). ‘‘ These 
are the chimes of Big Ben, the famous 
clock at the Houses of Parliament, 
London, England” and so forth. 

The complainant happens to be English. 
and therefore doesn’t need the verbal 
description, but against him may be set 


‘hundreds to whom such descriptions are 


- welcome. 
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If You Give It Up. 


Although we would like to suppose 
that once a listener, always a listener. 
it is a cruel fact that people here and 
there do give up the pursuit. It would 
be well if they would advise the Post 
Office where their licences were taken 
out, accordingly, as a lot of unnecessary 
work is undoubtedly being caused to the 
authorities issuing reminders of expiration 
of licences. This could be avoided if the 
licensee would send a postcard saying 
that his set had been dismantled. 
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Harmonics. 

Harmonics seem to be plentiful just 
now. One listener last week thought 
that he had got 2LO on a sixty metre 
wavelength; but, after all, it was only a 
harmonic. 
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Oscillation. 

A wireless expert states on very high 
authority that 35 per cent. of oscillation 


is unintentional and accidental, 30 per 
cent. is due to the presentation of a new 


set in the hands of an inexperienced 


listener, and that by the time one 
listener in his family had learned how to 
handle the set a new one had arisen else- 
where, and that the remaining 55 per 
cent. is deliberate. Whatever the divi- 
sion may be, there is need for that new 
invention by an official in the Ministry 
of Postes et Telegraphes, Faris, whereby 
it is claimed that delinquents can be 
easily detected. ; 
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Offenders Beware ! 

The apparatus, unlike that used by 
radio societies, which is able to detect 
oscillation within.a comparatively small 
area, can, it is claimed, reveal the actual 
spot where oscillation is taking, place. 
If there is anying i the invention the 
National Physical Laboratory will recom- 
mend it to the British authorities, ana 
then listeners will have to be very, very 


careful. 
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Broadcasting from Prison. 

Harry Snodgrass, an inmate of a Mis- 
souri State Prison, and an accomplished 
pianist, broadcasts regularly programmes 
from WOS under the surveillance of 
prison guards. Through his many ad- 
mirers among the alleged ten million 
listeners in the United States he is kept 
well supplied with cigars, cigarettes, 
candy, fruit and eggs, to say nothing of 
more unusual gifts such as gold pencils, 


music, etc. 
0000 


What About It? . 

There is a good deal in this idea. It 
has been suggested recently that wireless 
receiving sets should be installed in our 
prisons. America has shown us that 
matters should be arranged the other way 
about, and that transmissions should take 
place from these congenial homes of the 


misguided. 
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Scrambled Wireless. 


An idea which seems to be based on 


the ingenious mechanism of the Baudot . 


telegraph instrument is being applied in 
America to radio ‘signals from Europe. 
The signals are picked up in Maine, 
scrambled together, and sent in one wave- 
band by a single transmission to Long 
Island, where they are unscrambled into 
many signals which are fed into the long- 
wave receiving sets for the usual process 
of detection and transmission to New 
York. The signals received are exact 
replicas of the originals, and the New 
York operaters are said to be unable to 
distinguish whether they are the original 
or the scrambled and unscrambled signals. 


©0000 
Listening to the Derby ? 
To the song of the nightingale and the 


shrieks of the denizens of the Zoo, the 
B.B.C. propcses to add to its reproduc- 


A 30 


PUT TUTTI TILER T TETRIS 


= | FUTURE FEATURES. 


Sunday, Aprii 5th. 
London and 5XX, 3 p.m. 
Manchester, 3 p.m. s 
London and 5XX, 9 p.m. ... 
Cardiff, 9 p.m. s 


Menaday, April 6th. 
London, 7.35 p.m. ... 
Birmingham, 7.35 p.m. 


Cardiff, 7.35 p.m. . 
Glasgow, 7.35 p.m. 


Tuesday, April 7th. 
London, 7.30 p.m. eee ae 


5XX, 7.30 p.m. 


Wednesday, April 8th. 
London, 7.30 p.m. ... 
Bournemouth, 8 p.m. 
Newcastle, 7.30 p.m. 
Aberdeen, 7.30 p.m. 
Glasgow, 7.30 p.m. 


: Thursday, April Sth. 
: Bournemouth, 7.30 p.m. 
Aberdeen, 7.35 p.m. 


; Friday, April 10th. 
All Stations, 7 p.m. 


Cardiff, 5 p.m. 


Saturday, April lith. 
London, 7.30 p.m. 
Bournemouth, 7.30 p.m. ... 

r Glasgow, 7.45 p.m. 


. 
E O E A E a a a a a A s 
. * 


tion of natural and unnatural noises the 
roar of Niagara and, if possible, at an 
earlier date, the noises at the Derby. 
With the receiving apparatus installed 
in one of the enclosures it would be 
possible to pick up the laying of the odds 
and the shouts of the crowd. Another 
microphone might be installed at Tatten- 
ham. Corner, and that one placed near to 
the winning post would enable listeners 
to get a very good idea of the excite- 
ments and vicissitudes of the classic race. 
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Surprises from Manchester. 

Owing to the collapse of some of the 
trunk lines tc Manchester during the 
recent gale, when an S.B. programme was 
heing relayed, the Station Director had 
hastily to provide an impromptu concert 
from some of the provincial stations. 
Manchester listeners apparently enjoyed 
the uncertainty of not knowing what the 
next item would be. Accordingly, another 
surprise programme is being arranged by 
the station. It will be given on April 
3rd, but the details of it will not be 
published, 
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London’s Advantage. 


The task of compiling programmes that 


will satisfy the majority of listeners is no 
easy one, and in this respect it cannot be 
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Organ Recital. 

Symphony Concert. 

French Programme. 

The British National 
“ Cavalleria Rusticana.” 
Stations. 


“The 
Manchester. 
“Good Friday ©” (John Masefield). 
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Opera Company in 
S.B. to other 


Women in Music. 

Special Beethoven Programme relayed from 
the Town Hall. 

Bristol Night. 


8.B. to SXX. 


Symphony Concert relayed from St. 
Andrew's Hall. ` 
“Westward Ho!” S.B. to other 


Stations. 2 
J. H. Squire's Celeste Octet. 


Chamber Music Evening. 

Winter Gardens Night. : 
Scenes from Opera. 

“St. Matthew's Passion.” 
Nautical Programme. 


S.B. to Dundee. 


Havdn—Mozart— Mendelssohn. 
Scottish Night. 


Messiah °” (Handel). S.B. from 


Dand of the Coldstream Guards. 
Sullivan—Elgar—German. 
“East to West.” 
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Relayed to 5XX. 


denied that London has the “pull” in 
being able to command the services of a 
larger number of higher-class artists than 
is the case in the provinces. The excel- 
lent svstem of sending prominent artists 
on tour to the different stations in the 
country has been greatly appreciated by 
provincial listeners, and the hope has been 
expressed that the system will be ex 


. tended. 
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Cramping at Newcastle. : 

The view is held by many persons tha 
the Newcastle station of the B.B.C. is 
the worst off as regards size and available 
space of all the stations, including relay. 
The present studio and offices in Eldou 
Square are rather cramped for space, and 
when a large choir or orchestra get intu 
the concert room there is little space for 
anything else. Meanwhile, more commodi- 
ous premises in the centre of the city 
have been promised. 
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Plea for More S.B. l 

“Give us more stuff S.B. from London ” 
is the cry of a large number of listeners 
in the North East, many of whom have 
been complaining-4n the local Press of the 
class of programme broadcast from 5NO. 
Some little time ago there was a similar 
outcry. but this died down only to break 
out afresh 
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Constructing the Receiver. 
grevtossneeeecsnusennsnnsssentasecsssessssseecesssisenseccoscunstannseetnatsessecscesseenssveese 
PART II. 
: There can be no doubt that a receiver which is 
: really sensitive and selective, and cannot cause 
: interference by radiation, is a desirable thing. 
: Such a set is the Neutrodyne “ Four,” in which 
: the high-frequency stages are neutralised to prevent 
: them oscillating. Only those who have used a 
: Neutrodyne set can appreciate the ease with which 
: the weakest signals can be selected and amplified. 
: Tuning is remarkably easy, and because of the 
: special features of the set the high degree of ampli- 
: fication is obtained without the least trace of 
distortion. 
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. By W. JAMES. 


N the last number we described the construction of 
the three high-frequency transformers. They have 
secondary windings of 55 turns of No. 20 D.S.C., 

and primary windings of 15 turns of No. 20 D.S.C. 
These coils are wound in the same direction. A tap is 
taken from the 15th turn from the bottom end of the 
second and third.secondary windings, and when wiring the 
receivers are connected to the neutralising condensers. 
The third transformer has its secondary wound on an 
ebonite tube because this carries a reaction coil. The 
position of the reaction coil was shown in Fig. 7 (page 
212), and consists merely of a short length of ebonite 
tube carried by a length of in. brass rod, which is a 
fairly tight fit in the holes provided. 

Having wound these coils we can put them aside and 

prepare the front panel. This panel is of ebonite, and 
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Fig. 1.—Details of the ebonite front panel. 
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measures 26 x 8x -yin., and may be purchased already 
trued up and with its surface matted, or a piece can 
be obtained and finished off by the reader. Then the 
panel should be drilled to take the screws for fixing the 
components. The reader who is using components of 
the same make as the writer can take all his dimensions 
from the scale drawing of Fig. r. As may be seen from 
the illustrations, the three Dubillier o.o005 mfd. tuning 
condensers are mounted on this panel, with three Burn- 
dept filament resistances, a Lissen neutralising conden- 
ser, and the two telephone terminals; the spindle of the 
reaction coil passes through the panel and carries a knob 
and pointer. Holes are provided for the screws for 
fixing the base and the brackets, and- the telephone con- 
denser is screwed to the back of the panel just above 
the telephone terminals. The work of mounting the com- 
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The holes should be drilled as follows: A, in. dia.; B, ,,in. dia.; C, ,°,in. dia. and 
countersink; D, jyin. dia.; E, jin. dia.; F, ṣ in. dia. and countersink. 
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er Fig. 2.—Layout of components on the base. 


ponents is easily done, the only things requiring special 
attention being the filament rheostats. The first rheostat 
(from the left-hand side of the front of the panel) has 
a resistance of 15 ohms ; the second and third a resistance 
of 7 ohms. Two +L.T. terminals are provided in order 


that different types of valves may be used ; if necessary, 
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Fig. 3.—Details of the connection strips. 
for instance, valves of the 60 mA class may be employed 
in the H.F. stages, with Mullard D.F.A.I. valves in 
the detector and note magnifier stages; or, if desired, 
valves of the 2-volt type may be employed in the H.F. 
stages and others in the detector and note magnifier. 

Having finished the panel, the next step is the arrange- 
ment of the components on the baseboard. This work 
has to be carefully carried out if good results are to be 
obtained. The arrangement of the parts is given in Fig. 
2. <A board of hard wood should be employed, and be 
trued up to 26xọx gin. On this board are fixed the 
two brass brackets which serve partly to hold the panel 
and base at right angles, the three H.F. transformers, 
three 2 mfd. fixed condensers, a neutralising condenser, 
the grid condenser and leak, fixed) condensers of 0.2 mfd. 
and 0.0003 mfd., the grid batteries, 50,000 ohm Zenite 
rod, the four valve holders, and two terminal strips. 
Particulars of the terminal strips are given in Fig. 3. 
The two grid batteries can be held with clips cut from 
brass strips, or other means if desired, and the anode 
resistance rod is also fixed with a pair of clips. Great 
attention should be given to the fixing of the H.F. trans- 
formers. It is advisable to cut a template of cardboard 
having an angle of 55° (see Figs. 6 and 7, page 212), 
and to carefully adjust the position of these transformers 
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so that when finally fixed they lie at this angle with the 
base. The transformers are put at this angle to prevent 
magnetic coupling between them ; if they are not correctly 
mounted, most likely trouble will be experienced when 
operating the set. The position of the brass feet of 
the transformers on the base is indicated in Fig. 2. When 
the transformers are fitted, the primary 
windings will be at the bottom end of 
the secondary coils, and the tappings of 
the second and tbird transformers 15 
turns from the bottom end of the 
secondaries. 

The neutralising condenser (NC,), 
may be con- 
according to the particulars 


VA 


(4 which is fixed to the hase, 
structed 
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Fig. 4.—The neutralising condenser marked NC, m figs. 2 and 5. 
The base is of ebonite, and the brackets, ases and screwed rod 
of brass. 
given in Fig. 4, although one may be bought and fixed 
to the base or the panel if desired. ^A photograph of 

this neutralising condenser appears on page 2IIr. 
Wiring is a fairly simple matter, as the parts are well 
spaced and arranged for easy wiring. From the wiring 
diagram of Fig. 5 it will be evident that it is convenient 
to separate the panel and base, and to put on a number 
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of the wires. Then the panel and base can be screwed 
together again, and the remainder of the wiring done. Bare 
No. 16 tinned copper wire, stretched and cut into suitable 
lengths, was used. It should be noticed that, contrary 
to the usual practice, the grid leak and grid return wire 
from the secondary of the third H.F. transformer are 
connected to the negative side of the filament battery, 
as this connection was found best. Great care should be 
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Thus, if Mullard D.F.A.I. valves are to be used 
throughout, both the filament pósitive terminals should 
be connected to the positive side of a six-volt accumu- 
lator, and the common negative terminal to the negdtive 
side, and an anode voltage of 60 may be used for the 
H.F. valves, 45 for the detector, and go for the note 
magnifier. Other suitable valves are the’ D.E.5 and» 
B.T.H. B.4, although valves of different types may be 
tried. | However, the H.F. transformers are designed 


Fig. 5.—Wiring diagram. The letters T and B represent the top and bottom ends of the coils of the H.F. transformers. It is usually 
desirable to earth the filament heating battery as indicated by the dotted line connection, and this connection should be tried. 


taken to space the wires connecting the H.F. trans- 
formers. ‘These transformers are not shown on the wiring 
diagram, but the connections are indicated. The bottom 
end of the secondaries goes to the filament circuit and 
the top end to the grids, while the bottom end of the 
inside or primary windings is connected to the plates 
of the valve or the aerial, and the top ends to the positive 
H.T. terminal or to earth according to the H.F. 
transformer. ) | | 
Having wired the set, connect it up, choosing anode 
and filament voltages according to the valves used. 


7 


for valves having an impedance of about 7,000 ohms 
(amplification factor 6), and for best results should be 
modified if valves having widely different constants are 
used. Valves of the D.E.5B. type may be used in 
the H.F. stage if desired, or one can employ valves 
of the 6o mA type in the H.F. stages with quite good 
results. The writer has found the new D.E.3B. and 
Mullard D.o6 H.F. valves excellent for this purpose. 
With the set connected up, turn the-reaction coil at 
right angles to the winding of the third H.F. transformer 
and tune in a signal. To do this, set the second and 
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The Neutrodyne “ Four.’’— 

third condenser dials at, say, 30° and rotate siouly the 
first condenser. -Repeat this until a signal is heard. Then 
carefully adjust the third condenser, then the second, 
and finally the first, until best results are obtained. The 
reader will probably find operating a neutrodyne set 
rather peculiar at first, as the customary whistles and 
howls heard when adjusting an ordinary set are not 
heard with a neutrodyne’set. It is possible to tell when 
one is tuned in to a station that is not actually transmitting 
by a slight hissing sound. Now that a station is heard, 
remove the first valve from its socket, and carefully 
readjust the condensers. Most likely the station is still 


heard; put a piece of thin paper over one of the - 


filament legs of the valve, and replace it in the holder. 
This valve will of course not light, but yet the grid, 
plate, and one side of the filament are connected to the 
circuit. Probably the station is still heard, although at 
different strength from when the valve was out of the 
holder. Now the first neutralising condenser should be 
adjusted until the station is not heard, or is very weak. 
This adjustment should be made by „setting the 
rutralising condenser—the other tuning controls should 
aot be touched. If the signal cannot be reduced to 
zero, or at least rendered very faint, the grid and plate 
wiring of the first valve should be moved a little, and 
then fresh adjustments made until the required condition 
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and notice if the signals increase in strength. This test 
shows that the capacity of the grid and plate circuits with 
the valve in position has been neutralised. The second 
valve 1s now taken from its socket, and with the first, 
third and fourth heated to normal brilliancy, tuning 
adjustments are made to bring the signal to its maximum 
intensity. Then a piece of paper is put over one of the- 
filament pins, the valve inserted, and the second ` 
neutralising condenser adjusted until nothing, or only à- 
weak signal, is heard. 

Having adjusted the set—and this process of setting 
the neutralising condensers will take a little time and 
patience—we have a receiver which will not oscillate and - 
set up oscillations in the aerial eircuit. The set may 
then be used with perfect confidence by anyone. It is 
simply necessary to tune carefully to be able to hear 
most of the B.B.C. and Continental stations at good 
strength. Many of them will be heard on a loud- 
speaker, and the reader will certainly be surprised at > 
the extreme sensitivity and selectivity of the receiver. 


Because of its selectivity tuning is sharp but not critical, 


and once a station has been heard and the dial readings. 
noted, one can always return to that station with ease. 
After practice it will be found that the strength may be 
improved by adjusting the reaction coil, but the reaction 
coil is included for the benefit of those who like to feel 
that they are getting the utmost out of a set, rather than 


is obtained. 


Amateur with U.S. Fleet. 

Mr. F. H. Schnell, traffic manager of 
the American Radio Relay League, whose 

rojected trip in co-operation with the 
US. Pacific Fleet was referred to in a 
recent issue, sends the following interest- 
ing particulars of the work to be carried 
out. 

The U.S. Fleet will leave San Fran- 
cisco about April 12th and return about 
October 1st, 1925. Mr. F. H. Schnell has 
been called into active service for the 
period of the cruise to operate the trans- 
mitters and work with amateurs. Visits 
will be made to Hawaii, Australia, and 
probably New Zealand. 

The U.S. Naval Research Laboratory 
is supplying one transmitter to operate 
on 27.2 or 54.4 metres, using one kilo- 
watt in the antenna. In addition, Mr. 
Schnell is taking his own transmitter and 
receiver to work on 20. 40. and 80 metres, 
staving as close to those waves as possible. 

oo00 


Operating at all Hours. 


As far as is known, there will be no 
restriction as to-operating hours. “I 
intend to pound that old key as long as 
my eves stay open,” writes Mr. Schnell. 
“In the daylight hours I intend to listen 
on the 20 and 40 metre band with two 
receivers and split headphones. At night 
T intend to cover everything from 75 to 
125 metres. The reason for going up to 
125 metres is to take care of the foreign 
amateurs. = 

“ The call of this special A.R.R.L. U.S. 
Navy station will be NRRL. 54.4 metres 
will be used for transmission after dark 
and in daylight whenever possible, shift- 
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Finally, remove the valve from its holder 
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ing to 27.2 in daylight when necessary. 
Also, 20 and 40 metres will be used in 
daylight. It is my hope to work far into 
the United States from Hawaii on 20 
metres in full daylight, so amateurs should 
watch for NRRL on Saturdays and Sun- 
days on 20 or 27.2 metres. 
o0o00 


Constant Wave-lengths. 

“ Once you spot the 54.4 metre signals 
you will find them at the same setting 
on your tuner ever after, if everything 
else remains the same. Also, the wave- 
lengths of 27.2 metres will remaf con- 
stant, because the big set is crystal con- 
trolled amd the note is of the finest kind 
of pure DC. 

“I do not know on what ship the set 
will be installed; therefore send reports 
of all reception or two-way work with 
NRRL to Director, U.S. Naval Research 
Laboratory, Bellevue, D.C. Be sure and 
give complete information as to date, time, 
and wavelength. No matter how many 
times you hear or work NRRL, always 
send a report to the laboratory. This is 
very important.” 

0000 
Dismantled. 

Mr. D. B. Knock (G6XG) informs us 

that his station is dismantled and is not 


because it is an essential part of the equipment of the set. 


likely to be in operation during the present 
year. Any communications should be 
addressed to 34, Claremont Road, Birk- 
dale, Lancs. 
ooocoo 
Reports, Please. 

Mr. F. J. Jackson (5F4), who is carry- 
ing out transmitting experiments, would 
be glad to receive reports of reception. 
His address is Sunnyside Mansions Hotel, 
Southport, Lancs. 

0000 


An Anglo-American Dinner. 


An auspicious event takes place on 
Friday, April 24th, when a dinner and 
conference will be held in honour of the 
American amateurs who will be visiting 
Europe for the Paris conference. All 
British amateurs who desire to attend 
should send in notification as soon as pos- 
sible to Mr. Gerald. Marcuse, hon. secre- 
tary T. and R. Section, Radio Society 
of Great Britain, 53, Victoria Street, 
S.W.1. Tickets will probably be 12s. 6d. 
each. : 

To defray the expenses in entertain- 
ing the American visitors on this occasion 
a fund has been opened to which many 
British amateurs may wish to contribute. 
It is particularly desired to extend the 
warmest hospitality to our U.S. friends, 
and contributions to the fund will there- 
fore be very welcome. They should be 
sent to the Society at the above address. 

©0000 


Who is 50KP 
If C 50K will communicate with the 
secretary of the T. and R. Section, he 
will receive QSL cards which are intended 
for him. 
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A Review of the Latest Products of the Manufacturers. 


THE EDISWAN VARIOMETER. 


The new variometer (type WL. 439) 
recently marketed by the Edison Swan 
Electric Co., Ltd., consists of a moulded 
rotor mounted inside a cylindrical tube 
of special laminated insulating material. 
The stator windings are fixed to the in- 
side of the cylindrical tube where they 
are protected from possible damage. 
The reduction in the distance between 
the moving and stationary coils obtained 
with this method of mounting also gives 
a greater variation of inductance between 
the maximum and minimum settings of 
the dial. The variometer is secured to 
the panel by two shallow nuts, one on 
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The new Ediswan variometer. 


either side of the panel. The indicator 
dial is recessed in order that it may be 
fitted close to the panel when the outer 
securing nut is in position. 

e windings are brought out to 
separate terminals, and can be connected 
either in series or parallel according to 
the position of the metal bridge pieces. 

The wavelength range when the vario- 
meter is used as an A.T.I. in conjunction 
with a standard P.M.G. aerial is 277 
to 634 metres with the windings in series, 
and 205 to 359 in parallel. The price 
of this component is 9/- ) 


““SURE-A-LIGHT ’? DRY BATTERIES. 


The manufacturers of the well-known 
“Sure-a-light ” H.T. batteries have now 
produced a series of dry cells of large 
capacity suitable for the supply of fila- 
ment current to dull emitter valves. 

The following sizes are available:3 volt 
and 6 volt, 24 ins. diameter and 6 ins. 
deep; 3 volt rectangular, 44 x 24 x 94 
ins.; 44 volt rectangular, 7 x 24 x 94 
ins. Carrying straps are provided with 
each size. 

These cells are obtainable in whole- 
sale quantities from Messrs. J. F. Smith, 


94-96 Hurst St., Birmingham, who will- 


advise the name of the nearest retailer 
if supplies are unobtainable locally. 


o0o00 


A NEAT SWITCH ARM. 


The Athol Engineering Co., Cornet 
St., Hr. Broughton, Manchester, have 
recently produced a switch arm, the 
design of which shows a marked improve- 
ment over the ordinary switch arms 
appearing in large quantities in retail 
shop windows. A special hollow bush 
is employed which completely encloses 
the spring washer. The tension of the 
spring is adjusted at the works during 
assembly, and need not be disturbed 
when fitting the switch to the receiver 
panel. 

It will be observed that the lock nuts on 
the spindle are smaller in diameter than 
the threaded portion of the bush, and 
will therefore pass through the fixing 
hole in the panel. 

The laminated arm and other metal 
parts are nickel finished, and the good 


A switch arm of improved design. 


appearance should therefore be durable. 
The component sells at the very reason- 
able price of 10gd. retain. 


THE PETO-SCOTT TWO-COIL HOLDER 


The two-coil holder produced by 
Messrs. Peto-Scott Co., Ltd., 77 City 
Road, London, E.C.1, is a 

robust and well finished 
component which should be 

capable of withstanding con- 

tinual use without showing 

signs of wear. The mov- 

ing coil holder is 


mounted on &a bracket 
screwed to the side of 
the fixed holder, and is 


actuated by an adjustable 
extension arm. 

The component as a 
whole may be screwed to 
the receiver panel or base 
by means of two metal 
angle brackets at the base 
of the fixed coil holder. 
Both coil holders are cut 
from pure ebonite sheet, 
which gives better insulat- 
and greater 


ing properties 


A well-made two-coill holder. 


mechanical strength than many of the 
materials used for mouldings. 


O000 


THE ‘“ RADIOTESTER ” 


In the description of the above-men- 
tioned accessory on page 236 of the last 
issue it should be noted that the range 
of resistances should be from 1,000 to 
20,000 ohms. In the same paragraph 
“ milliameter’’ should be substituted for 
“ millimeter.” 
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The Editor does not hold himself responsible for the opinions of his correspondents. : 


` Correspondence should be addressed to the Editer, “The Wireless World,’ 189-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


CRYSTAL OR VALVE SETS FOR BROADCAST RECEPTION. 

Sir,—The writer of the “Editorial’’ -in your issue of 
March 11th appears to have fallen into the common errar of 
thinking that the majority of the ‘population are able to afford 
sets which are capable of long-distance reception. ‘To compare 
our conditions with America is surely impossible. It is well 
known that in America the general wealth of the population is 
such that they can, especially by the almost universal easy- 
payment system adopted, afford to have multi-valve sets. Even 
supposing, however, that the situation were such that half 
the population of the British Isles were able to afford sets 
costing £20, £30, or £40, it would still seem that our policy 
of serving the poorer population first is a good one, since per- 
sons who can afford such expensive apparatus have at their 
disposal many other distractions, whereas the humble crystal 
set brings to many enjoyment never dreamed of before in their 
circumscribed lives. 

Further—and this is a point which needs the greatest empha- 
sis—there is no reason at all why the democratic policy that 
the Broadcasting Company have adopted stfuld not enable the 
more fortunate among us to realise the potentialities of long- 
distance reception te their heart’s content. As a technical paper, 
you will doubtless agree that it is quite possible to build sets— 
in fact, such sets are built in America—which are able to cut 
out the local station and listen to more distant ones, without 
oscillating and without skilful adjustment. ĮI have seen such 
sets, and so I speak with some authority. Does it not, there- 
fore, resolve itself into a question of improved design of re- 
ceiving apparatus to enable those who can afford such apparatus 
to enjoy the potentialities of wireless to the full, while the 
crystal user is still allowed to listen to his local station un- 
interrupted and content ? l 

Lastiv, I would ask whether, in fact. listening to distant 
stations fe a matter of supreme enjoyment. Atmospherics, 
fading and Morse tend to mar the enjoyment of the programme, 
and persons who listen to distant stations are, I think, more 
interested in the art of receiving the programme than in the 
programme itself. Broadcasting for its permanency must rely 
upon its artistic appeal, not its technical, although, of course, 
there must always be a number of persons interested enough 
to pursue the technical side of so fascinating an art. 

The primary consideration for a broadcast receiver is capa- 
bility, not of receiving a noise over a Jong distance as you 
argue, but of giving pure reproduction at a short distance. The 
- future of the art lies in powerful signals and rubust reccivers. 

P. P. ECKERSLEY, 
Asst. Controller and Chief Engineer of the 
British Broadcasting Company. 


SHORT WAVES. 

Sir, —I read a letter from Mr. L. Manning in the issue of 
The Wireless World for March 11 asking for co-operation in 
short-wave experiments ou 20-60 metres. I would be glad to 
co-operate, as I am now transmitting nightly on 55 metres, for 
which I] am licensed. I have had very few reports on this 
wave, although I have worked F8SM on it. Mr. Manning 
states that his receiver oscillates with two turns in the 
secondary, prompting him to believe he is receiving in the 
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vicinity of 6-10 metres. In case other readers may take this 
as being an absolute fact, may I remind him that it is somewhat 
optimistic. With the most elaborate precautions it is extremely 
difficult to get below that almost universal ‘‘limit ’’—20 metres. 
Internal valve capacities seem to hold one up here, and this 
is the experience of s2veral well-known London amateurs. I 
think Mr. Manning will find on actyal measurement that the 
two turns in conjunction with a 0.0001 aF condenser will tune 
from approximately 19 to 21 metres. I should be glad if Mr. 
Manning would communicate with me through the medium of 
your journal, N. G. BAGULEY (G2NB). 
Streatham, S.W.16. 
March 11th, 1925. 


LOW-POWER TRANSATLANTIC WORKING. 


Sir,—I have pleasure in informing you that as a result of 
some low-power transmission tests nade from my station 
{G5DN) in January, I have now received confirmation that 
these transmissions were received at good strength by amateurs 
in Kentucky and North Carolina, U.S.A. 

My set is a loose-coupled reversed feedback, using 600 volts 
rectified A.C. at 30 mA. on the plate of the valve. 

I shall be glad to receive reports on my transmissions from 
amateurs in any countries. Wavelength used, 100-115 metres. 

Sheffield. L. A. K. HALCOMB, Carr. (GSDN). 

February 25th, 1925. 


RECEPTION FROM CHINA. 

Sir,—I beg to inform vou that on! February 10th I picked up 
signals from HVA. ‘This station was calling F8BF, and was 
received here on two valves (O-v-1). The signals were weak, 
system pure c.w., and wavelength about 87 metres. 

F8BF informs me that the station is operated by M. Nur- 
ville, and the address is Poste T.S.F., Hanoi, Tonkin, China. 

F8BF also tells me that on February 17th two-way communi- 
cation was established between his station and that of HVA. 

I should be glad to hear from other readers who have received 
this station. 2 J. B. DAVIDSON 

Worksop, Notts. ' 

March llth, 1925. 
/ 
AMERICAN COMPETITION. 


= Sir,-—Anyvone looking at one of the American wireless publica- 
tions which find their way over here will probably come to 
the conclusion that America is a good way ahead of Europe 
in radio development. I observe. for instance, that sets are 
sold which run directly off the public supply mains, dispensing 
with all H.T. and accumulator troubles. Numerous firms sell 
arrangements which plug on to the mains and supply the set 
with H.T. and L.T. current. 

There is a patent for a valve with a separate external heater 
for the filament which can be run off the main. 

Batteries of all sorts are the curse of wireless, and one 
wonders when any British maker will market something to take 
their place. If he does not it stands to reason it will be 
imported, and about ten years later British firms will discover 
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the market and start shrieking for protection. There is a 

difference, I think, between sound conservative business and 

stick-in-the-mud business. The market for battery chargers 

appears to be entirely supplied by America, and it cannot be 

said that these instruments are sold at a price with which we 

cannot compete. JOHN KENNEDY. 
Westminster, S.W.1. 


REPORTS, PLEASE. . 


Sir, —I should be pleased if you could find room in The Wire- 
less World for a note stating that I shall be pleased to receive 
reports from any amateur, British or foreign, who may hear 
me working either C.W. or ‘phone. Wavelengths 150 to 200 
and 440 metres. FREDK. F. WARNER. 

Stockport. (2RA). 


GOOD WORK WITH A SUPER-HETERODYNE. 


Sir, —In reference to the paragraph on “Good Work with a 


Super Het.” in your issue of the 2ist January, I give below 
a comparison with my own log of the night in question by way 
of observation. I think it will bear very favourable comparison ; 
whether I established a record for 2 valves (on Annericau 
broadcasting) could perhaps be ascertained. The night was, 
as stated, exceptional. 

Log for December 27th-28th, 1924 :— 


Location. 


G.M.T. Station Logged 

0035 WBZ Springfield, Mass, 
0055 WJAR Providence, R.I. 
0045 WGY Schenectady, N.Y. 
0109 WJAR 

0135 WOR Newark, N.J. 
0138 PWX Havana, Cuba. 
0220 KDKA (68 metres) Pittsburg, Pa. 
0227 WSAI Cincinnati, -Ohio. 
0232 KDKA (326 metres) Pittsburg, Pa. 
0235 WBZ 

0240 WGY 

0254 WFI Philadelphia, Pa. 
0257 PWX 

0310 WIP (or WOO) Philadelphia, Pa. 


(Name verified but call jammed.) 


At 0500 telephony stations were working on approximately 
440, 460, and 510 metres. 

Summarised, the above list means I logged KDKA, WSAT, 
KDKA, WBZ, WJAR, WGY, WFI, WOR, PWX, WIP (?) 
(or WOO), and two others on 440 and 460 metres. 

Total :—10 American transmissions and two unidentified. 

Possibly the Montieal Station was heard, but he was too 
weak to read. r 

A -valve ‘‘ double dual” set of my own design and make 
was used, but only two valves (crystal) were utilised to log all 
stations. oe 
- Looking at the log, it will be observed that from 0109 


G.M.T. until 0310 G.M.T. covers all the stations logged, 1.e.,. 


two hours, one minute, actual time taken to log all 10 stations 
and 2 unidentified. 
Several of the above (KDKA, WBZ, and WGY) were at times 
good on loud-speaker with 3 valves. 
On January 8th, 1925, I logged WAHV (Brooklyn, Long Is.), 
and on February 1st, 1925, I logged WBB (Atlantic City). 
With reference to Mr. E. A. Devine’s (of Wooler) log, I 
would suggest his WHAR should read WJAR. 
' ‘Inverness. JAS. MacINTOSH. 


ee ES 


LONDON TO NEW ZEALAND. 


Sir,—The shortest line from London to New Zealand is not 
as some of your readers state. Actually it is along a great 
circle running :—North, up to the west coast of Scotland; East 
of Iceland; across N.E. of Greenland; North of Baffin Bay; 
along B0°N. parallel; West of Patrick Island; across Alaska; 
East of Behring Sea and Aleutean Is.; over the Pacific, cross- 
ing Equator about 195° West longitude, and over Biti Isiands; 
to New Zealand. F. SMITH. 

Buenos Aires. 


World 
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HETERODYNE INTERFERENCE WITH: BROADCAST 
RECEPTION. 


Sir, —The rapid increase in the number of broadcasting 
stations tūroughout Europe has brought about a peculiar form 


- of interference which is particularly troublesome to the long- 


distance listeners, namely, heterodyne interference. 
_While broadcasting is undoubtedly intended for local 
listeners, the interests of the long-distance listener should not 


be completely forgotten, especially as no form of receiver, how- 


ever selective, can deal with that class of interference. 

-Heterodyning of the carrier waves occurs here between (a) 
Madrid and Hamburg. (b) B.B.C. relay and unknown German 
near 330 m. (c) Liverpool and unknown. (d) Aberdeen and Ger- 
man station. (e) Frankfurt and Birmingham (on new wavelength 
on January Ist). Other “heterodyne pairs” are probably ex- 
perienced in other places; these would have to be determined 
from reports. Could it not be suggested that the latest of the 
offending stations to open should slightly alter its wavelength 
(1 or 2 metres would be sufficient). This would allow a selective 
receiver to be used when it is desired to receive either of the. 
stations which now interfere. | 

At the same time, every effort should be made to keep `vave- 
lengths constant, as even a slight drift up or down may pro- 
duce interference with a neighbouring wavelength; for instance, 
Zurich, whose wavelength so far has been 515 metres, now trans- 
mits on about 500 (and still announces 515), which, of course, 
brings it dangerously near Aberdeen. ° 

This, of course, has very little importance for the average 
listener, but for somebody who has taken great trouble in order 
to build a selective receiver, it is very disappointing to find 
that, instead of two neighbouring and separable transmissions, 
one gets an awfui howl and mixed, distorted music. 

Watermael, | E. JANMOULE, B.Sc. 

Belgium. ; 


WIRELESS IN SCHOOLS. 


Sir,--Your atention has already, probably, been drawn to a 
statement which appeared.in the daily Press recently, to ihe 
effect that educational broadcast lectures to scholars during 
school hours are regarded by the L.C.C. in an unfavourable 
light. 

So much so, in fact, that that body does not intend further 
to allow the time of scholars to be taken up, by what it con- 
siders a more or less useless performance. 

It is not quite clear as to whether the matter transmitted, 
or the reception of the matter is to blame for this decision, but 
it is clear that the Educational Aathority is not satisfied. 

If this failure on the part of the B.B.C. to satisfy yet another 
important section of the public is to be allowed to rest here, 
I think, for one, that a protest should be made before such an 
means of bringing scholars into contact with some of the best 
minds in the country should be shelved. 

Croydon. E. S. TARDREW. 


DAYLIGHT SIGNALS FROM U.S. 


Sir,—With reference to the daylight transcontinental trans- 
missions on a wavelength of 21 metres which are now being 
carried out by Mr. J. H. Reinartz, and were referred to on page 
584 of your Jan. 28th issue, I have been informed by Mr. S. 
Kruse, of the A.R.R.L., that signals have been reported now 
to be fairly strong in France, and Mr. Reinartz would like to 
know if any English amateur has received them. The trans- 
missions are now taking place at 16.00 G.M.T. 

I shall be greatly obliged if any readers of The Wireless 
World who hear these signals will report them at once to me 
by card, giving time and date of reception, and stating whether 
there was any QSS. 

Incidentally, whilst writing, Mr. Kruse mentioned that the 
5-metre transmission experiments organised by the A.R.R.L. 
on December 27th and January 4th last were a complete 
failure, owing chiefly to the low power used. The A.R.R.L. 
hopes to repeat the experiments again in the near future. 

“ Rossmoyne,” ` ERNEST A. DEDMAN. 

65, Kingston Road, 
New Malden, Surrey. 
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ees club news of general‘interest. 
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North Middlesex Wireless Club. 


The annual general meeting of the 
above club was held at the Club’s head- 
quarters, Shaftesbury Hall, Bowes Park, 
N., on March 4th. That the past twelve 
months have been a very successful period 
in the Club’s eleven years’ history was the 
conclusion one came to after listening to 
the reports presented by the officers of 
the club. 

Mr. A. G. Arthur, the retiring Presi- 
deni, voiced in a few well-chosen phrases 
the thanks of the members to the officers 
and committee on whom the success of 
the club very largely ee aa and Mr. 
W. Gartland briefly replied. $ 

In spite of his pointed remarks that 
the office of President should be one open 
to any and every member of the club, 
Mr. A. G. Arthur was re-elected with 
acclamation, as also was Mr. F. T. 
Chapple, the Vice-President. The other 
elections resulted as follows.:— 

Hon. Secretary : Mr. H. A. Green. 

Hon. Treasurer : Mr. W. A. Saville. 

Installation Officer: Mr. W. Gartland. 

Librarian : Mr. J. Todd. - 

Committee: Messrs. Bray, Crowch, 
Forhes, March and Turner. 

On March 18th the evening was devoted 
to the solution of members’ edifficulties, 
and took the form of an informal “ ques- 
tion and answer” meeting. The wide 
range of the interests and experiments of 
the members was evident from the nature 
of the questions asked and the suggestions 
offered. 

Hon. Secretary: H. A. Green, 100, Pel- 
latt Grove, Wood Green, N.22. . 


Radio Society of Highgate. 

A lecture dealing with the various 
types of wavemeter was given before the 
Society on Thursday, March 12th, by 
Mr. H. Andrewes, B.Sc., who also gave 
a detailed description of his own hetero- 
dyne wavemeter. Mr. Andrewes mentioned 
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be paid for. 


FORTHCOMING EVENTS. 


WEDNESDAY, APRIL ist. 


Institution of Electrical Engineers, Wireless 
Section.—At 6 p.m. (light refreshments 


at 5.30 p.m.). At the Institution, 
Savoy Place, W.C.2. Lecture: “The 
Leafield Coupled Arc.” By Major A. G. 
Lee, M.C.. B.Sc., and A. J. Gill, B.&e. 

Manchester Radio Scientific Socicty.—Lec- 
ture: “The Modified Greibe Circuit.” 
By Mr. G. G. Boullen. 

Golders Grecn and Hendon Radio Society.— 
At 8 p.m. Ad the Club House, Willi 
field Way, Golders Green, N.W.11. 
Question Boz Nicht. 

¢ 


THURSDAY, APRIL 2nd. 


Club.— Lecture: “Unit 


Derby Wireless 
By Mr E. F. 


Experimental Set.” 
Clark. l 
FRIDAY, APRIL 3rd. 

Sheffield and District Wireless Soriety.— 
At 7.30 pm. At the Department of 
Applied Science, St. George'a Square. 
Exchiviticn and Sale o Members’ 
Apparatus. 


MONDAY, APRIL 6th. 

Q Dorking and District Radio Society.—dt 

65, South Street. Lecture: * The Latest 
Development in Radio." 


TUESDAY, APRIL 7th. 
Lyons Wirelesea Club.—Lecture: “The 
Design of Broadcast Receivers.” By 
Mr. F. H. Haynes. 


Q WEDNESDAY, APRIL 8th. 


Streatham Radio Society. — Lecture: 
“ Valves.” By . Robinson. 


MONDAY, APRIL 2th. 


Eastern Metropolitan Group Radio Lecture 
Association.-At 7.30 p.m. At St. 
Bride's Institute, E.C.4. Lecture: 
** Short Wave Receivers.” 


FRIDAY, APRIL 24th. 


Dinner and Conference in honour of 
American amateurs visiting this coun- 
try. Applications to attend to be 
addreesed to Hon. Secretary, T. and R. 

( Section, Radio Society of Great Britain, 
53, Victoria Street, S.W. 


that -if used below 80 metres, the Hartley 
Oscillator was liable to prove inefficient 
unless the capacity effects were elimin- 
ated. In his own opinion, the reversed 


‘The company assembled at the Stoke-on-Trent Wireless Socfety’s Annual Dinner which 
was held recently and proved a great success. 


A 40 


Mr, 


~ APRIL 1st, 1925. 


Tuna —“ x F EE f ig aoe | oe  o 
eens, | ' | 


' ~ 


ee 


feed back heterodyne with fixed re- 
action gave the greatest stability, 
particularly where a range of wave- 
lengths was to be covered. 

On Thursday, March 19th, the Chair- 
man, Mr. Andrewes, announced that as a 
change from the usual technical pro- 
gramme a surprise evening would be held. 
The surprise consisted of a series of lec- 
turettes by the members present. The 
subjects were drawn for, and members in 
their turn were called upon to speak upon 
the subjects. These were more humorous 
than technical, with the result that the 
meeting concluded amid much laughter. 

Hon. Secretary: F. J. W. Squire, 31, 
Harvey Road, Hornsey, N.8. 

Ilford Radio Society. 

On March 3rd, the display and judging 
of sets entered for the Society’s Construc- 
tional Competition, provided one of the 
most successful meetings of the season. 
The abilities of the members were shown. 
to advantage in the excellent array of sets. 
The awards in the valve sets class were 
as follow: Ist, Mr. J. F. Payne. 2nd, 
Mr. Ison. 3rd, Mr. J. Farley, and 4th, 
Mr. W. H. Dennis. In the dual receivers 
class, the prizewinners were: Ist, Mr. 
G. F. Gregory. 2nd, Mr. E. G. Dennis. 

“Short Wave Reception” formed the 
title of an able lecture delivered by Mr. 
T. St. J. L. Clark (6VX) on March 17th. 
Clark recommended the use of a 
single wire aerial, He emphasised the 
desirability of using the best compenents 
in the construction of a short wave set, 
mentioning at the same time that sim- 
plicity should be aimed at in order to 
eliminate unwanted capacity. The lec- 
ture concluded with full particulars for 
the building of a short wave ‘‘Reinhartz ” 
receiver, 


Streatham Radio Society. 


A lucid description of the action of the 
thermionic valve was given by Mr. W. 
Robertson in his lecture on March 11th. 
A feature of the lecture was his discussion 
of ghe numerous experimental valves 
specially constructed during the war for 
official experiments. Of considerable in- 
terest, also, were the details regarding 
vacuum pumps and methods employed in 
exhausting thermionic valves. 


Dorking and District Radio Society. 

At the Society's last meeting, Mr. L. F. 
Cooke continued his valuable series of 
elementary lectures. Further explanations 
were given as to the functions of differ- 
ent varieties of valves, and instructive 
illustrations were provided showing the © 
various methods of coupling. The dis- 
cussion centred on the respective merits 
of various kinds of aerial. 
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Correct Design of Grid Leaks. 


N view of the fact that the use of wire- 
|| wound anode resistances is constantly 
advocated in the anode circuits of 
resistance-coupled low frequency valves 
instead of those of the grid leak type, a 
reader asks if any advantage would be 
gained by constructing grid leaks in this 
manner also. 

The reason for the noisy background 
which is experienced with resistance- 
coupled low frequency amplifiers when 
graphite resistances are used in the anode 
circuits of the valves is that these resist- 
ances are called upon to carry a compara- 
tively large current. Owing to heating, 
and the uliar construction of the unit, 
minate changes occur in their resistance, 
which is reflected in correspondingly smal] 
fluctuations in the steady anode current. 
Any variation in the anode current is of 
course at once reproduced in the tele- 
phones or loud-speaker. The grid leak is 
not called upon to carry a steady flow of 
current, and consequently does not give 
rise to these noises. Apart from this it 
must be remembered that it would be 
exceedingly difficult to construct wire- 
wound resistances of such a large ohmic 
value as .6 megohms having a small self- 
capacity. In addition, a reliable article 
of this description would be exceedingly 
bulky, and no advantage would be gained 
by using such a component in place of 
the ordinary grid leak. 
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Causes of Low-frequency “ Buzzing.” 
READER recently wrote to this 
department for advice concerning 
a three-valve set which he had 

constructed. The set consisted of a 
detector valve followed by two note 
magnifiers, and he stated that the on‘y 
result he had obtained was a very loud 


buzzing noise in the loud-speaker. 


The cause of this notse, of course, was 
that the amplifying valves were oscillat- 
ing at an audible frequency. Our corre- 
spondent stated that all components and 
wiring were well spaced, and that the 
H.T. battery had been shunted by a 
condenser. of large capacity, but all 
attempts to eliminate this buzzing were 
without avail. Upon examination of the 
wiring diagram which was submitted to 
us, the cause of the trouble was very 
evident. Our correspondent was using 
a common H.T. voltage on all valves, and 
in order to safeguard his valves, in the 
event of the H.T. wiring inside the set 
coming into contact with the L.T. wiring, 


he had included a non-inductive 
resistance of high ohmic value in the 
common H.T.+ lead. The result of this, 
of course, is that varying potentials are 
set up across this resistance, in accord- 
ance with the variations of the current 
flowing through it. Now since this 
resistance is common to the anodes of all 
valves, a varying potential is communi- 
cated to all valves and low frequency 
oscillation js brought about. The effect 
of this resistance is precisely the same as 
that caused by a high resistance H.T. 
battery, and a similar remedy can be ap- 
plied, namely, shunting it with a large 
capacity condenser. Our correspondent 
was enabled to eliminate the howling by 
this method, but was then troubled by 
extraneous noises, the cause of which was 
at first puzzling, until he informed us 
that this resistance was constructed of 
graphite instead of being wire wound. 
The result was precisely similar to that 
which is met with in resistance coupled 
amplifiers where anode resistances of the 
grid leak type are used. 

When using a common H.T. 4+ tapping 
for all valves, it is extremely unwise to 
use a high resistance in this common lead. 
It is far better to use a separate H.T. 
tapping for each valve with a protective 


A two-valve dual or reflex receiver, with valve detector. 
frequency and low-frequency amplification. 
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device in each, or if a common lead is 


used, it is better to use a low resistauce 

protective device, such as a small flash 

lamp bulb or a small fuse of suitable 

melting point. | 
o000 


Dual Receiver with Valve Detector. 


ANY readers, while obtaining very 
good results from the conven- 
tional type of one-valve reflex- 

set, find that the great drawback is the 
presence of the crystal detector, owing 
to the fact that when searching for dis- 
tant stations there always exists a feeling 
of doubt as to whether this component is 
correctly adjusted or not. 

We give below a diagram in which the 
crystal detector is replaced by a valve. 
It is usually found that when a valve is 
used for detection purposes in place of 
the crystal, that the set is more prone to 
instability, owing to the removal of the 
damping effect of the crystal. In order 
to circumvent this, it is recommended 
that no magnetic reaction be attempted 
in this circuit, or, if used, that only a 
slight degree of magnetic coupling be 
tried. This can be effected by loosely 


coupling together the aerial and anode 
coils. 
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Increasing the “Range ” of a Receiver. 


CORRESPONDENT has raised the 

question as to whether adding a 

stage of low-frequency amplifica- 
tion to a crystal set adds range and 
volume to an existing receiver, or 
merely volume, and he asks for our 
- opinion in this matter. 

After rectification of a received signal 
has taken place, it appears in the tele- 
phones as an audio-frequency current, 
and as is well known, we can if we 
choose first pass it through one or more 
stages of amplification, and so increase 
the volume of sound. In fact, it is 
possible in this manner to brihg up a 
faint, scarcely audible signal to full loud- 
speaker strength, which, however, is a 
course not to be recommended, since dis- 
tortion may be caused. It might appear 
that the addition of low-frequency ampli- 
fication cannot add range to a receiver. 
Yet very often adding an amplifier of 


this type will definitely enable us to hear 


distant stations which hitherto we were 
quite unable to tune in. The aignals of 
the distant stations have hithertu been 
present in our tuning circugts and have 
been rectified, but they were of such 
feeble intensity that no appreciable move- 
ment was imparted to the diaphragm of 
the telephones, or if it did move, the 
amplitude of its vibrations was too small 
to be heard. In spite of this the rectified 
signals were actually present in the wind- 


ings of our telephones all the time, and | 
the addition of low-frequency amplifica- . 


tion has enabled us to hear them, 
and has therefore effectively increased the 
range of our receiver. In this connection 
it may be mentioned that the range of a 
crystal set is usually given as twenty 
miles or so from the main broadcasting 
station, and it will be frequently found 
that signals which were inaudible at 
thirty miles can be received on a crystal 
set at forty miles if a stage of low-fre- 
quency amplification is added. 
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Efficacy of H.F. Amplification. 


READER has written questioning 
A whether H.F. amplification is realiv 
effective on wavelengths of 300 
metres or so, since he finds that when 
using it he is unable to obtain any better 
results than when he dispenses with it. 
This question is one which readers 
repeatedly raise. It is, of course, quite 
useless to waste filament current on an 
H.E. valve if it is not going to give any 
better results than a plain regenerative 
detector valve. It may be said in the 
first place that provided an H.F. ampli- 
fier is properly designed and properly 
operated, it will be found that it is very 
effective indeed ou wavelengths consider- 
ably below those used by the B.B.C. 
However, it is Inghly problematical 
whether in many cases any advantage is 
secured by using a stage of H.F. amplifi- 
cation, This is due to two reasons, the 
first being that the amplifier is badly 
designed, and the second reason js that 
many users of H.F. amplification fail to 
get even passable efficiency from it even 
if correctly designed, owing to the fact 


.4? 


that a set containing H.F. presents some- 
what greater difficulties in tuning 
because bf there being an additional con- 
denser to adjust. lt is highly probable 
that however carefully’ an H.F. amplifier 
is designed and operated, full efficiency 
will not be obtainable unless the stray 
capacities are balanced. The use of the 
neutrodyne method .of coupling H.F. 
valves is not only productive of greater 
efficiency in the amplifier itself, but it 
also renders it far easier to tune. Any- 
one who has handled a receiving set 
embodying one stage of neutrodyne 
coupled H.F. will. na longer be in any 
doubt as to the efficacy of H.F. amplifica- 
tion. Possibly the novice will find that 
he obtains no better, and perhaps not 
quite, so good, results when using a stage 
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be tuned by .0005 uF variable condensers 
in the usual manner, a double pole switch 
being employed in order to make use of 
direct coupling if required. 

The neutrodyne transformer may be 
constructed by winding 24 turns of No. 
24 D.C.C. wire in the form of a basket 
coil on a former 1} inches in diameter, 
13 pegs being used. This will be the 
primary winding of the transformer. The 
secondary winding should be wound on a 
similar former with a similar gauge of 
wire, and should have 66 turns. The © 
tapping for the neutralising condenser 
should be taken at approximately the mid- 
way point of the secondary winding. 
This transformer will amply suffice for 
covering the broadcast band of wave- 
lengths. 


NEUTRALIZING 
CONDENSER 
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A selective three-valve receiver, with one stage of balanced high-frequency amplification. 


of H.F. than when not using it. This, 
however, cannot be taken as an argument 
against H.F. amplification, the apparent 
anomaly being the fact that the novice 
obtains a far greater percentage of 
cfliciency from the detector and reaction 
set than he does from the set containing 
ILE., owing to there being a less number 
of controls to operate.. 
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A Selective Three-Valve Circuit. 
CORRESPONDENT requires a 


three-valve set which is both sensi- 
tive and selective. It is required 


Lto operate a loud speaker on the local 


station, but at the same time must be 
sutlicicntly selective , to eliminate this 
station and bring in other B.B.C. or Con- 
tinental stations at will. 

Since selectivity aud ' sensitivity are 
both essential, it is desirable that both 
a stage of high frequency and also a 
loosely coupled aerial circuit be employed. 
This conmibination, however, is apt to 
give rise to instability, and offers con- 
siderable difficulties in tuning. lt jis 
theretore necessary to neutralise the in- 
tenal capacity of the H.F. valve. and 
also the stray capacity in the wiring of 
the cirewt. Fortunately this can be done 
very etliciently by employing the neutro- 
dyne method of coupling between the 
H.F. and detector valves. A three-way 
coil holder may be emploved for mount- 
ing the aerial, secondary, and reaction 
coils, the aerial and secondary coils can 


Once the internal capacity of the valve 
has been neutralised by means of the 
neutralising condenser, this component 
will not require further adjustment un- 
Jess the H.F. valve or the neutrodyne 
transformer is changed. 

It will be found that this circuit is re- 
markably free from iustabihty and very 
SENSITIVE, ` l 
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Using an Intervalve Transformer in a 
Filter Circuit. 

CORRESPONDENT wishes to 

know if it is possible to use an 

intervalve transformer jn the anode 

circuit of the final valve of an L.F. 

amplifier in order to prevent the steady 

anode current from flowing through the 
loud-speaker windings. 

This can be accomplished by connect- 
ing the secondary windings of the trans- 
former in the anode circuit of the final 
valve, the loud speaker being connected 
to the primary terminals. A low ratio 


_ transformer is preferable for this pur- 


pose, when a slight step-down effect will 
be obtained which will be beneficial rather 
than otherwise. Care should be taken to 
employ a transformer whose secondary 
winding is wound with a gauge of wire 
which will safely carry the current. This 
warning js necessary because certain 
transformers have relatively thick wire 
primaries and thin wire secondaries. 

It would be better, of course, to employ 
a transformer specially designed for 
coupling the last valve and ioudapeiker: 
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THE B.B.C. RETORTS. 


À our issue of March 11th we criticised the policy 

which has been adopted in this country of building up 
a broadcasting organisation primarily for crystal receiver 
reception. It is only natural, since the B.B.C. has aimed 
at bringing broadcasting within 
the range of crystal sets in any 
part of the country, that Capt. 
Eckersley, as representing the tech- 
nical side of the B.B.C., should 
have replied to our comments ; ; his 
letter was published under ‘“ Corre- 
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lent and the electrical slandard high, not nearly enough 
attention is paid to design with a view to cheapening pro- 
duction costs, and it js in this direction more than any 
other that the British manufacturer is lagging behind the 
foreign competitor. 

rat we are asked to believe that listening to stations 
other than the local one is not a 
matter of enjoyment. We certainly 
agree that, unless there is sufficient 
variety in the programmes from the 
distant stations, there js not 
much advantage to be gaimed 
when, for instance, most, of per- 


spondence ’’ in our issue of last haps all, of the B.B.C. stations 
week. NOVELTIES FROM Ovr Ravers... 279 are transmitting the same pro- 

Capt. Eckersley is not cọrrect in CHoKE-CotreLep BroapDcast AMPLI- gramme. We, however, bad set 
assuming that we ‘‘ have fallen into Pi oe sai out to draw a comparison between 
the common error of thinking that ies me Sutton, conditions here and in America. 
the majority of the population are Ccenent Torres : 283 and there it must be agreed that, 
able to afford sets which are WIRELESS IN Scuoors ee e 285 although the programmes are not 


rapable of long-distance recep- 
tion.” Our contention is rather 
that the policy of the B.B.C. 

calculated to dissuade those who 
can afford the more expensive sets 
from buying them, because, ac- 
cording to the B.B.C., they gain 
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of such a high standard as our 
own, yet each station transmits an 
entirely different programme, so 
that there is no lack of variety. 
Perhaps the fault lies m the 
fact that broadcasting here has 
been built up on the slogan of 


little or nothing over the crystal New APPARATUS 206 “quality first, whereas if per- 
user. Lerrers to THE Eprrorn ...  ... 208 fection in quality had been per- 
Again, Capt. Eckersley quotes DEER PRonvenc 299 mitted to grow with the art rather 


£20, £30, or £40 as the cost of 
valve sets. This figure we con- 
sider to be altogether too high for 
sets of the type required to replace the crystal and give 
loud- speaker results. We agree, of course, that the price 
of sets in this country is altogether too hich, and in our 
comments to: which Capt. Eckersley takes exception we 
stated that the encouragement of the use of valve sets 
should so increase the demand as to bring about a verv 
substantial reduction in the price. Our own opinion of 
the sets in this country is that, whilst the finish is excel- 
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than forcing the art to stumble 
along after the ideal, we might 
to-day have had a better satished 
and less hypercritical public to cater for. 

Capt. Eckersley’s letter concludes with the assurance : 
“The future of the art lies in powerful signals and 
robust receivers.” 'Fhis policy would be all very well if 
no other transmitting stations existed except those oper- 
ated by the B.B.C., but, unfortunately, there are other 
applications of wireless which require some consideration 
even apart from broadcasting. 
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We fail also to see how the policy of drowning out all 
interference by increasing and ever-increasing the power 
of the transmitters is going to work out when, s say, every 
European country decides to establish broadcasting 
stations as numerous as our own to serve equivalent areas 
and the same ‘‘ power ” policy is adopted. No, the time 
must come when, if not national, then international, legis- 
lation will have tg decide on the limit of power of broad- 
casting stations, and these will then have to submit ‘to 
similar regulations to the commercial stations where the 
rule is that the power used shall be the minimum. neces- 
sary to cover the required range, and certainly that range 
will not be based on the assumption of cry stal reception. 


k BROADCASTING PARLIAMENT. 


ERY great interest attaches to the recent statement 

by the Prime Minister that he was considering 

setting up a Select Committee of both Houses to con- 
sider the possibility of broadcasting certain debates. 

Such an innovation would contribute greatly to the 
national status of broadcasting, quite apart from the 
additional interest which would be provided. 

Only a very small percentage of the voting population 
of this country is ever likely to be able to be present in 
the galleries of the House whilst debates are in progress, 
and yet it is most desirable that everyone should have 
some acquaintance with the procedure and conduct of 
Parliament. To broadcast certain proceedings would do 
much to bring the voting population into more intimate 
touch with those who are their representatives. 

No doubt it will be a matter of some difficulty to decide 
what shall and what shall not be broadcast, and in this 
particular case the Broadcasting Company will no Jonger 
be in the position of exercising a censorship over the 
subject-matter broadcast. It would produce a, funny 
situation if an announcement had to be made in the House 
to the effect, say, that the debate next Wednesday would 
be broadcast, and, therefore, those members who desired 
to speak were reminded that the manuscript of their 
speeches must be submitted to the B.B.C. forty-eight 
hours before! | 

Whatever decisions are made with regard to the matter 
of Parliamentary broadcasting, we sincerely trust that 
this form of broadcasting will be introduced with some 
caution and that the public will not have their appetites 


satiated before sufficient time has been given for a taste ` 


for programmes of this kind to be acquired. We believe 
that, introduced gradually, the public demand will grow, 
but not if the proportion of Parliamentary broadcasting 
introduced at first is in excess of the public demand and 
the interest shown in it. 

There is another point in connection with this subject 
waich we would like to emphasise here. If debates are 


Freely broadcast, there is little doubt that the popularity ~ 


of individual members will grow in proportion to the 
eloquence of their speeches. At the present time it is 
probably a very fortunate thing that the ability of in- 


dividual members is judged entirely from the subject- 


matter of their remarks, and the average voter has no 
idea what the powers of oratory of the speaker. are. 
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Again, the broadcasting of debates is likely to create a 
false impression with regard to those members who speak 
little, but are, nevertheless, valuable Members in other 
respects. ; 

The popularity of film stars is E T, entirely upon 
personal appearance. In broadcasting - -Parliament, will 
the situation arise that the public will concentrate their 
_ attention on the voice and oratory of the speakers,- for- 
getting that it is not always the best orator who make 
the finest statesmen ? 
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THE WIRELESS TELEGRAPHY BILL. 

T Radio Society of Great Britain is keenly alive to 

the danger of undue interference with amateur ex- 
perimenters and broadcast listeners which is threatened 
in certain clauses of the new Wireless Telegraphy and 
Signalling Bill. It has issued leaflets to all affiliated 
societies throughout the country stating clearly the objec- 
tions to the Bill in its present form, and has asked them to 
co-operate with the parent society in submitting a memo- 
randum to the Postmaster-General on the subject of these 
objectionable provisions. 

The leaflets point out that, in the Act of 1904, the use 
of electrical apparatus for purposes other than the trans- 
mission of messages was exempt from the operation of 
the Act. ‘The proviso in Section 1 (7) states : ‘‘ Provided 
that nothing in this Act shall prevent any person from 
making or using electrical apparatus for actuating 
machinery or for any purpose other than the transmission 
of messaves.’’ 

This proviso has been omitted from the new Bill, and 
if it becomes law any dynamo, battery, electric lighting 
and heating apparatus, electric bells, and odd pieces of 
apparatus of various kinds, such as sparking plugs, mag- 
netos, and electro-medical apparatus, which may be used 


= directly or indirectly for the production and transmission 


of electric waves, comes within the scope of the Bill. The 
Post Office has, in the past, sought to administer the Act 
of 1904 as if it applied to any piece of apparatus that 
might be used for wireless telegraphy, and has collected 
fees and issued licences for experimental work with indoor 
circuits (artificial aerials) incapable of sending signals. 
A literal interpretation of the new Bill would prevent 
inventors and research workers using any apparatus which 
happens also to be used in wireless telegraphy without 
official provision and the payment of fces.- 

But it is not only the experimenter who is threatened. 
By means of a few lines jn Section 11 (2) at the end of 
the Bill, it is provided that the word ‘‘ transmission °’? in 
the Act of r904 is ‘‘ deemed always to have included 
references to the reception of messages.”’ 

The Act of 1904 was framed mainly with respect to 
military and naval signalling. Private stations were then 
few in number, and broadcasting was not thought of. The 
effect of these few lines is to empower the Post Office or 
the Police to search for unlicensed sets and to exact heavy 
penalties if such sets are discovered. 

The Society fully recognises that the Post Office should 
have power to prosecute malefactors, but the Act should 
be so framed that the man who uses his set properly is not 
subjected to official interference. 
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An Instrument for Testing 
Experimental Tuners and 


H.F. Circuits. 


By F. L. DEVEREUX, B.Sc. 


LARGE proportion of the experimental work car- 
A ried out by the amateur in reception is con- 

nected with the development, particularly on 
short wavelengths, of cthcient tuning methods and 
systems of high-frequency , amplification. The remark- 
able achievements of British and Australian amateurs in 
recent short wave tests have directed the attention of 
many workers, both professional and amateur, to this 
fascinating field of study. 

Before commencing original experiments, however, the 
amateur would be well advised to try out a few circuits 
representative of the work that has already been done in 
this particular direction. This will give him a better 
sense of proportion, and will save him from making 
extravagant claims for new circuits which in reality may 
be in no way superior to older and simpler arrangements. 

It will be found that the connections of the detector 
valve and the subsequent low-frequency amplifiers remain 
the same for most, 1f not all, experiments of this kind ; 
and, to expedite the process of changing the tuner and 
H.}*. connections, the writer has found it convenient 
to build these valves and their associated components 
into a permanent set. Whenever particulars of a new 


Fig. 1.—The circuit connections. 
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circuit are published a practical test can be arrange] 
in a remarkably short time, as one is relieved from the 
tedium of repeating the already familiar detector and 
low-frequency connections. 


The Circuit. 


s ; 
Several features of gencral interest have been intro. 
duced into the design in order to make the utility of 
the set general. 


L.T. Supply—Filament Resistances. 


A variable filament resistance having two resistance 
ranges has been fitted to each valve. Bright or dull 
emitter valves of any filament rating can therefore be 
used in each stage. The variable resistance is supple- 
mented in each case by a fixed resistance unit, which in- 
creases the resistance range indefinitely. A further 
advantage of this resistance is that it can be set to pass 
the maximum permissible current to the valve when the 
whole of the variable resistance is switched out of cir- 
cuit. Thus, a fixed resistance of 50 ohms would te 
employed when a D.E.3 valve is to be run from a 6-vo.-t 
oa accumulator. Under these conditions 
the filament current can only be reduced 
below its maximum value,-and the possi- 
bility of inadvertently burning out the 
valve by turning on the filament resist- 
ance too far is obviated. 

It will be observed that all the fda- 
ment resistances are connected in the 
positive filament leads. In the case of, 
the low-frequency amphfying valves; 
where the grid return leads are connectec, 
to —J..T., a fluctuating grid bias would 
result if the resistances were connected 
in the negative lead. A difference of 
potential due to the filament current is 
established across the ends of the resist- 
ance and is transferred to the grid of 
the valve. The grid potentials would 
therefore change in value whenever the 
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A Universal Detector Amplifier. 
fitament resistances were ad- 
justed. In the case of the 
detector. valve, the filament 
resistance should be joined in 
the negative lead when the 
grid leak is connected to 
+1..T., and in the positive 
lead with the grid return to 
—1..T. It is impracticable 
to change the position of the 
first filament resistance, and 
it. has been connected per- 
manently in the positive side 
to correspond with the resist- i 
ances for the amplifying 
valves. When the grid leak is connected to —L.T., 
therefore, the grid potential will be unaffected by the 
setting of the filament resistance. When a defnite and 
unvarying positive grid bias is required, a potentiometer 
should be used, and the setting readjusted every time 
the filament resistance is moved. 


H.T. Supply. 


A separate H.T. tapping is provided for each valve, 
in view of the fact that a variety of types is to be tried. 
To reduce the possibility of oscillation at audio-frequency. 
condensers are connected between each H.T. tapping and 
- L.T. 

The H.T. battery generally has a certain amount 
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Fig. 2.—The connections of a few typical circuits. 


of internal resistance, particularly after it has been in 
use for some time. As the H.T. battery forms a part 
of the anode citcuit of cach valve, it will be at once 
apparent that a fluctuating E.M.F. set up across its 
internal resistance by one valve will be transferred to the 
others. With one or more condensers connected across 
the sections of the battery in use, the voltage variations 
across the battery due to fluctuation of anode current 
will be smoothed out by the condensers to a degre 
depending upon the condenser capacities. 


Grid Gontrol. 


The grid potential of the detector valve is controlled 
by a condenser of 0.00025 mfd. capacity, and a leak 
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Fig. 3.—Dimensions of the main ebonite panel. The drill sizes are as follows: A, jin. dia.; B, jin. dia.; C, Sin. dia.; D, hin. dia.: 


E, ŝin. dia., and countersunk for No. 4B.A.; 


F, jin. dia., and countersunk for No. 6B.A.; G, jin. dia., and countersunk for 


No. 4 wood screws. 
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Fig. 4.—Plian of baseboard showing arrangement of components. 


variable between o and 5 megohms. It will be found L.F. Transformers. 
that low resistance values for the grid leak will give In view of the fact that the valve used for rectihea- 


good quality when receiving telephony. A reduction in tion usually has a high impedance, the first transformer 
the value of the grid leak, however, is generally accom- connecting the detector and first note magnifier has been 
panied by a reduction m signal strength and the condi- chosen with a primary winding of high impedance and 
tion of reaction coupling referred to as ‘flopping? or a low turn ratio (2.6: 1). The second transformer has 
H back-lash.’’ When quality of telephony is of secondary a-smaller primary winding and a ratio of 4:1, as it is 
importance, a value for the leak approaching 5 megohms proposed to usé low impedance valves for both L.F. 
will give best results with most valves in general use. stages. For long-distance C.W. work, where quality is 

The filament end of the grid leak may be connected of secondary importance. the high amplification obtain- 
either to + or —L.T., ac- 
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hnk between the terminals - i j ; 
F+, Sand F-. The grid 
leak may be supplemented, 
if necessary, by a potentio- 
meter connected to the set 
externally, as in Fig. 2 (a). 
With both the variable leak 
and the potentiometer in use 
there should be little difti- 
culty in arriving at the cor- 
rect rectifying conditions for 
any of the valves in common 
use. . 
~ The grid potential of the 
L.F. valves is contgolled by 
a dry cell battery connected 
externally to the set by three 
terminals at the back. The 
voltage of this battery must 
he adjusted to suit the par- 
ticular valves and operating 
conditions prevailing at the : 
time. Fig. 5.—Plan of the finished set. showing relative position of componeats on the panel and base. 
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A Universal Detector Amplifier.— 
able with transformer coupling with D.E.sB. 
should not be overlooked. 


valves 


Switching. 


Any number of valves from one to three may be used, 
depending upon the position of the telephone plug. 
Whichever jack is used, the appropriate valves will he 
automatically lighted and connected in circuit, and when 
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signals will be obtained with the windings connected 
directly in the plate circuit. The D.C. component of 
the anode current flows through the windings with this 
method of connection, and is a source of difficulty, par- 
ticularly when the loud-speaker movement is of the 
electro-magnetic or balanced armature type. With both 
the transformer and “‘ filter feed ’? methods of connect- 
ing the sound reproducer to the valve, the D.C. com- 
ponent is eliminated. Low resistance windings for the 
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the plug is withdrawn from the set, all the valve filaments 
will be switched off. 


Telephone Connections. . 


The connections of the telephone plug terminate at 
Ti- When the telephones are connected at this point, 
therefore, they will be included directly in the plate 
circuit of the last of the valves in use at the time. By 
connecting together the pairs of terminals T, and T,,. 
the telephones will be connected through to the telephone 
transformer. Low resistance ’phones can then Le fed 
from terminals T,; and, using the primary winding as 
a choke (with, of course, the secondary circuit open), 
the “‘ filter feed °? method may be used for high resistance 
telephones connected to Ty. 

Assuming that the impedance of the telephones or loud- 
speaker is suited to the valve in the last stage. the loudest 


7.—The 
instrument 
insertion in the cabinet. 
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Fig. 6.—Dimensions of terminal strip. The holes are drilled as follows: 
o. 4 wood screws. 


A, No. 4B.A. tapped; B, jin. dia., gountersunk for , 


reproducer are to be recommended on the score of relia- 
bility if their impedance is suited to the ratio of the 


transformer in use. 


Connections of Typical Circuits. 


The methods of connecting externally a few short- 
wave tunérs and circuits are illustrated in Fig. 2. Pre- 
vious mention has been made of the potentiometer con- 
nections in Fig. 2 (a), which may be apphed, if desired, 
to any of the succeeding. circuits. 

Fig. 2 (b) shows a simple short-wave tuner employing 
an ‘‘aperiodic’’ aerial circuit coupled to a tuned 
secondary circuit between grid and filament of the de- 
tector valve. Magnetic reaction is used, the reaction coil 
being joined across R+ and Rp. 

An arrangement of the familiar Reinartz circuit is 
shown in Fig. 2 (c). It will be observed that in this 
case the reaction terminals receive the ends 
of the radio-frequency choke coil. 

The addition of a high-frequency 
amplifying valve coupled to the set with a 
series resonant circult may be carried out 
as in Fig. 2 (d) A combination of mag- 
netic and capacity reaction is employed. 

Many other combinations are possible, 
and it would be difficult to find one that 
could not be adapted to the set. 

If for any reason it should 
be desired to connect the 
grid leak in parallel with the 
grid condenser, it is neces- 
sary only to remove the link 

` from terminal S and to con- 

nect this terminal to G. 


Panel, Base, etc. 


The first step in the actual construction 
of the set hes in the preparation of the 
main ebonite panel, the terminal strip and 


Anishea the wood base. The dimensions of these 


ready for parts will be found on the drawings and 
also in the list of components. Having 
22 
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A Universal Detector Amplifier.— 

drilled the panel in accordance with the dimensions given 
in Fig. 3, the terminal strip and panel may be screwed 
to the base and the brass angle brackets fitted. These 
brackets are cut Sin. in length from brass strip }in. wide 
and gin. thick. The ends are bent up for a distance 
of žin. at an angle of approximately 45°. 


Assembly. 


Having built up the foundation of the set in this way, 
the components may be assembled in position ready for 
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> Fig. 8 —Wiring diagram 
Wiring. The flament: resistances, telephone jacks and 
te minals on the ebonite panel should be asse mbled first 
anc ‘the remaiming parts may then be screwed to the wood 
x Tf the components are assembled in this order, 
will be possible to effect a better distribution of the 
fice. in the event of any of the components differing 
m those mentioned. in the article. [very component 


The condenser capacities are as follows: 


s f 


Wireless | 
World és 


a. 


should be used in making this preliminary distribution 
of space, but the three 1 mfd. condensers immediately in 
front of the telephone jacks need not be screwed into 
position until the wiring of the jacks has been completed. 


Wiring. 


The best way of wiring the set is to commence in the 
angle between the base and the front panel, and to work 
outwards. There will be less likelihood of congestion 


if this system is adopted, and the soldering iron can be 
used with greater freedom. 


Every junction in the set 


aU 
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Cı, 0-00025 mfd.; C;, 0-001 mfd.; C3, 1 mfd. 


a reasonably small iron is used, and 
no difficulty was experienced in wiring the set desc ribed. 
No. 18 S.W.G. 
possible, 


is aceessible when 
tinned copper wire was used wherever 
but it was found necessary to use No. 22 S.W.G. 
for the connections of the telephone jacks, which have 
to be made with great care, owing to lack of space. 
Separate pieces of wire from 4in. to 6in. in length were 
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LISE OF COMPONENTS. 


1 Ebonite panel 12in. x Gin. x iin. 

1 Ebonite terminal strip 12in. x lin. x jin. 

1 Hard wood base 12in. xX Shin. xX fin. 

3 Dual filament resistances (Burndept). 

3 Fixed resistance holders and plugs (Burndept). 

3 Valve holders (Burndept): 

A Single filament telephone jack (C. F. Elwell). 
2 Double filament telephone jacks: (C. F. Elwell). 

1 Telephone plug (C. F. Elwell). 

I Intervalve transformer, high ratio (Burndept). 


. 
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soldered to each tag connection and then bent to shape 
-and connected to the appropriate points. 

Finally, the 1 mfd. condensers were screwed in place 
and connected up. 

The back of the cabinet should be drilled to receive 
the 4B.A. terminal screws projecting from the terminal 
strip at the back of the baseboard. The holes in the 
cabinet may be bushed with etonite if desired, but this 
is not really necessary if the wood is of good quality. 

Only the battery terminals have been fitted at the. back 
of the cabinet, so that poor insulation can only cause a 
slight leakage current from the batteries. With the wood 
used for cabinet work, however, leakage is of rare occur- 
rence. Important terminals such as the grid and reaction 
terminals have been mounted on the main ebonite panel. 

With the set in position in the cabinet, washers and 
terminal tops may be fitted to the screws projecting from 
the back, to take the battery connections and to hold 
the set in position in the case. 


ABSORPTION 


HEN an oscillatory circuit consisting of an_ in- 
ductance connected in series with a tapacity is 
nlaced near a transmitter or a receiving set in a state of 
oscillation, energy will be absorbed and a current will 
flow in the circuit if it is tuned to resonance with the 
source of oscillations. Such a circuit when calibrated 
in terms of wavelength or frequency is known as an ab- 
sorption wavemeter, since the condition of resonance is 
indicated by an absorption of energy and a consequent 
change in the operating conditions of the transmitter or 
receiver. The aerial curreng of the transmitter may 
change slightly and the power input will increase, while 
in the case of the receiver oscillations will cease or the 
signal strength will be reduced. 

A series of coils calibrated in conjunction with a vari- 
able condenser can often be used in this way as a sub- 
stitute for a buzzer or heterodyne wavemeter, and will 
prove uscful even to the fortunate possessors of such in- 
struments when the wavelength range available is limited. 

To calibrate the wavemeter, the coil should be placed 
near a receiver which is just oscillating, and tuned to 
the silent point of a C.W. station of known wavelength. 
Then, rotating the condenser dial of the wavemeter, a 
double click will be heard as the oscillations start and 
stop when the wavemeter goes into and out of resonance 
with the receiver. If the two clicks are separated by 
several degrees on the condenser dial, the coupling 
between the wavemeter and the set should be reduced until 
there is only one point at which the oscillations cease. 

A. 
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_ 1 Intervalve transformer, low ratio (Burndept). 
1 Telephone transformer (Burndept). 
4 Condensers, 1 mfd. (T. C. C. Mansbridge). 
1 Condenser, 0:00025 mfd. (Dubilier, 600a). 
1 Condenser, 0'001 mfd. (Dubilier, 600). 
1 Variable grid leak, 0-5 Mn (Igranic). 
4 B.A. Screwed rod. 
Brass strip, 16in. X jin. x in. 
Terminals, screws, flex, tinned wire, etc. 
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No. 9.—Dimensions of the cabinet. 


N WAVEMETERS. 


For purposes of calibration on short wavelengths, the 
lower harmonics of broadcasting stations may be used, 
but on no account should a wavemeter be calibrated on the 
fundamental wavelength, as interference with other re- 
ceivers may be caused. The harmonics occur on wave- 
lengths which are exact sub-multiples of the fundamental. 
so that a station on 600 metres would be capable of 
producing harmonics on 300 metres, 200 metres, 150 
metres, etc. 

Several readings should be taken for each wavelength 
and the results plotted as a curve showing the relation 
between wavelength and condenser reading.—S. K. L. 


A WESTON. RELAY HINT. 
| hapten ace Weston moving coil relays are 
being widely used by experimenters as measuring 
instruments. In making the conversion the relay contacts 
are generally removed and replaced by a light pointer or 
reflecting mirror. The relay contacts, if left on the 
instrument, can be utilised as a safety device. 

Adjust the screw contacts so that the tongue just touches 
at either end of the instrument scale. Then by a suitable 
arrangement of the connections, the instrument will be 
automatically short-circuited when an excessive current 75 
accidentally passed. A better method is to make the con- 
tacts open the circuit through a trip relay, as this elimi- 
nates chattering and destruction of the contacts when 
a very heavy current flows. 
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A Section Devoted to New Ideas and Practical Devices. 


MOUNTING H.F. TRANSFORMERS. 

High - frequency plug -in trans 
formers consisting of two basket coils 
mounted side by side are in general 
use, but are rather fragile and require 
careful handling. Their mechanical 
strength may be greatly improved by 
lacing together the edges of the 
formers with string. The coils should 
be separated at the centre by pairs 
of spacing washers between which a 
dise of cartridge paper or other suit- 
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ployed. Jexisting condensers of the 
latter type can be greatly improved by 
drilling a hole, A, near the edge of 
the moving vanes on the side whieh 


‘first enters the spaces between the 


fixed vanes. This will not give a true 
square law characteristic, but will re- 
duce the rate of change of wavelength 
near the beginning of the condenser 
dial, where tuning is often very 
critical with the ordinary condenser. 


—A. C. D. 
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WINDINGS 


An H.F. transformer of rigid construction. 


able material is clamped; and the 
slots in the formers should, of course, 
be made to coincide before drilling 
the holes for the valve legs. 

The resulting wedge-shaped forma- 
tion gives greater rigidity and facili- 
tates the removal of the transformer 
fiom its holder.—W. R. M. 
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A CONDENSER IMPROVEMENT. 


Square law condensers are undoubt- 
elly superior to the ordinary type in 
which semi-circular plates -are em- 
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Improving the tuning properties of vari- 
able condensers. 
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FREEING VALVE FILAMENTS FROM 
CONTACT WITH GRID. 


The filaments of valves that have 
been in use for a considerable period 
often sag until they touch the grid. 
In this condition they are, of course. 


useless and are generally thrown 
away. A method of freeing the con- 


tact between grid and filament that 
has proved successful on many occa- 
sions depends upon the high instan- 
taneous current obtained from a reser- 
voir condenser discharging through 
the filament. The diagram of the 
circuit connections shows that the con- 
denser is charged through a safety re- 
sistance, and then, after disconnect- 
ing the battery, is discharged through 
the filament. Starting with a small 
charging voltage and capacity, the 
values of both should be increased 
until the discharge produces visible 
heating of the filament, 

It is dificult to explain exactly 
how the filament becomes detached. 


but it is significant to note that a 
faint metallic sound accompanies the 
discharge. Tt should be remembered 
also that an intense magnetic field 
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Connections used for freeing flament- 
grid contact. 


surrounds the filament during the 
carly stages of the discharge when the 
current attains very high values. --- 
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A PLUG-IN EXTENSION HANDLE. .- 

When several tuning condensers are 
assembled side by side in a receiver, 
it is impracticable to fit them indi- 
vidually with extension handles. Un- 
less the handles were arranged to 
rotate in different horizontal planes, 
they would interfere with each other. 

The dithculty may be overcome by 
using a single extension arm = which 
maiv be fitted in turn to cach con- 
denser for final adjustment.” A con- 
venient way of making the arm inter- 
enangeable is shown in the diagram. 
The joint between the extension arm 
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A detachable extension handie. 
A 17 


280 


and the condenser is made with a 
valve pin and socket, the pin being 
screwed into the end of the extension 
arm. The valve socket is held in a 
terminal tag which is clamped be- 
tween the condenset knob and dial. 
—D. R. M. 
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A NOVEL LEAD-IN. 

The lIcad-in from the aerial may 
be brought into the house without 
Trilling the window pane or frame by 
the following simple method. 

Two sheets of tin-foil of equal size 
are prepared with a thin cannection 
soldered to each corner. A projecting 
strip may be left at onc corner, and 
may be rolled up to give increased 
thickness. The sheets are then stuck 
on opposite sides of a selected pane 
with thick shellac varnish to form a 
condenser with glass dielectric. The 
flexible leads are soldered to the aerial 


ONE SHEET OF 
CONDENSER 


TO RECEIVER 


a! INSULATED 
aoe. _-— STOPS 
E Diki 


LEAD IN 
A capacity lead-in of novel design. 


wire and to the aerial lead inside the 
house, both joints being anchored to 
insulators fixed to the window frame. 

The high-frequency currents in- 
duced in the aerial will pass freely 
through this condenser if the capacity 
is not too small, and the insulation 
will be quite satisfactory if the con- 


denser plates are attached to the 
centre of the window pane.— 
A. G. W. 
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AN ADAPTOR FOR FOUR-PIN VALVES. 


Some of the ex-Government receiv- 
ing apparatus on the market at the 
present time is designed to take 
valves of the “ Ora B”? type. The 
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diagram shows the construction of an 
adapter which will permit the use of 
ordinary valves. After cutting the 
ebonite to size, the valve socket holes 
are drilled and tapped. T.ateral holes 
are then drilled in the sides and 
tapped for 2 B.A. screwed rod. 


An adaptor for ‘‘Ora B ” valves. 


Suitable lengths of 10d are then 
screwed into these holes and tightened 
up to the valve socket screws. Secur- 
ing nuts are then fitted, the side 
screws being filed flush with the 
screws. Slots may be cut between 
the valve legs if desired, to reduce 


capacity effects and increase the sur-__ 


face insulation.—T. H. 


ooco 
A CHEAP SWITCH FOR EXPERI- 
MENTAL CIRCUITS. 


Those amateurs who are in the 


habit of trying out new circuits on 


a wooden baseboard before building a 
permanent set will find it very easy 
to make switches from ordinary 
safety-pins. The heads of two brass 
countersunk wood screws are carefully 
tinned and then soldered to the two 


A novel switch. 
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parts of the safety-pin, which has 
been previously cut in the way indi- 
cated in the diagram. The screws 
may be screwed into the base before 
soldering the parts together, and if 
the wire is of a suitable thickness the 
slots in the screws may be set in line 
so that the wires fit into them. This 
precaution will give additional 
strength to the joints. The spring 
pressure gives an excellent electrical 
connection, and the switch when open 
has a low capacity.—A. J. D. 
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SHOCK-PROOF VALVE HOLDER. 

An effective valve holder may ‘he 
made by using coils of copper wire 
for the valve sockets. The coils are 
inserted in suitably spaced holes in 
the receiver panel and are clamped at 
the back by a rectangular piece of 
ebonite. 
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A cheap anti-vibration valve holder. 


The holes for the sockets may be 
jsin. in diameter. For this diameter 
the coils should be wound with „No. 
24 or No. 26 S.W.G. copper wire, 
using a 6 B.A. screwed rod as a 
former. Each coil should consist of 
15 turns, and after winding may be 
pulled out to a length of jin. A 
convenient size for the ebonite clamp 
is rin. x rin. x fin., and a 6 B.A. 
screw will be found satisfactory for 
holding the square in position. 

The valve holder made in this wav 
is cheap, and effectively protects the 
valve from damage from vibration.— 
G. L. E. 
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CHOKE-COUPLED BROADCAST AMPLIFIERS. 
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: coñpled amplifier will give high-quality amplification. 
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A comparison is made of resistance and choke couplings, and il is shown thal a properly designed choke- 


is also discussed. 
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The effect of the coupling condensers and grid leaks 


By G. W. SUTTON, B.Sc. 


HERE is little doubt that the simplest satisfactory 
type of coupling for broadcast amplifiers, in those 
cases where the provision of ample H.T. voltage 

supply is no matter of difficulty, is the resistance /capacity 
method. When considering first cost, more stages may 
be required to provide the necessary amplification, or 
more expensive valves used, but against this is the much 
lower cost of the coupling unit itself, as compared with 
a choke or good transformer. Where it is desired to 
work with a minimum of H.T. voltage, or at a low first 
and running cost, however, the D.C. drop of potential 
in the anode’ resistance is an important consideration. 
particularly when coupled with the low voltage factor ' 
of, say, an 80,000 ohms unit. Using this resistance, the 
anode drop is 80 volts if the mean anode current is 1 
milliampere, while g has a value of only 0.76 with a 
25,000 ohm valve. Thus the amplification with p=8 is 
only 6.1 against about 30 for transformer coupling. 
With a valve such as the D.E.s54 the amplification could 
be raised to 12 or 14. 


Resistance Coupling. 


F rom the point of view of constancy of the ratio 
Cyai¢g, With frequency this coupling is unapproachable. 
The only sources of variation are (a) residual inductance 
and self-capacity of the resistance itself, and (ò) the 
necessary grid condenser and leak. It is “found that 
even with wire-wound anode resistances the effect of (a) 
is negligible. Thus a self-capacity of as much as 5oupF 
introduces a shunting reactance of 660,000 ohms at 
‘5,000f in parallel with Ra, and so reduces its effective 
vdluc by an altogether negligible amount. The residual 
inductance is dependent on the 
method of winding, and may readily 


La he made so small that its effects will 
re coe also be inappreciable. There is 
Teg, l - some danger that these residuals 
m Oa may cause supersonic osvillation 


if similar resistances are used in 
‘ successive stag®. The writer has 


met this trouble in 
practice. It was over- 
come by suitable 
arrangement of the 
resistances œn the 
panel, so that reverse 

Fig. 1.—One_ stage of resistance magnetic coupling 

coupling; Ra is the anode resistance, damped out the oscil- 

La the self inductance, and Ca the self ] 

capacity of the resistance. ation. 


' By “voltage factor” is meant the ratio of the voltage 
actually applied to the grid condenser of the succeeding valve, 
ʻo that available in the anode circuit of the amplifying valve. 
When multiplied hy the u of the valve this gives the amplifica- 
tion per stage. Following D. W. Dye, the symbol “g” is used 
lere to represent the voltage factor. 
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The effect of (b) depends upon the magnitude of the 
condenser and leak, and is illustrated in Fig. 2, for three 
commonly used values of grid leak, and one condenser. 
In Fig. 2, q is oten to a base of log.f for a reason 
given below. 


Choke Coupling. 
Tt is now fairly well established that choke coupling 
is very little inferior to resistance coupling when judged 
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Fig. 2.—The effect of the coupling condenser and grid leak of a 
resistance amplifier. 


by the quality of reproduction, the use of suitable com- 
ponents and correct adjustment being assumed. -Its ad- 
vantage is twofold. First, the D.C. potential drop in 
the choke is negligible, and, secondly, by suitable design, 
the value of g may be made practically constant over a 
wide range of frequency. The value of g may be readily 
calculated, since it is equal to the 


impedance of choke 
impedance of anode circuit, including valve’ 


— V(2zfL)?+R _ 
V (22L)? + (R + R)? 


J. being the inductance of the choke in henries, and R 
its resistance in ohms, while R, is the internal resistance 
of the valve. R is usually small compared with R,, so 


that 
TA l T 
(2af L) Ry? 

‘Thus q depends upon two quantities, the frequency to 
be amphiied, and the inductance of the choke. We shall 
now endeavour to determine a value of the latter which 
will give suitable values of g over such a range of fre- 
quency that distortion will be reduced to an unnoticeable 
amount. It is obvious that some distortion of the com- 
plex vibrations constituting music and speech may take 
place whatever value of I. is adopted, but it is found 
that by making it sufficiently large the practical result is 
satisfactory. 
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Ckoke-ccupled Broadcast Amplifiers.— 
A suitable method of tackling the problem is to assume 


various reasonable values of L and to plot graphs of the 


resulting values of g to a base of frequency. We shall 
take the limits of frequency as o and 5,000 cycles per sec. 


In Fig. 3. this has been done for values of. L between” 


5 and 40 henries. The curve for a commercial trans- 
former of some reputation is also included, the values 
having been obtained from the manufacturer's published 
experimental results. 

_ The scale of frequency adopted is that most commonly 
adopted for purposes such as this, but to the writer’s 
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Fig. 3.—Comparison of choke and resistance coupling. 
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mind it leads te incorrect conclusions. ‘The average per- 
son thinks in octaves, not in vibration numbers or fre- 
quency. Moreover, the space to the right of mean speech 
frequency (Soo) is the region of harmonics; the funda- 
mentals of speech and singing notes and of most instru- 
ments all lie to the left, and whilst admitting that articu- 
lation is largely a question of harmonics, it is obviously 
necessary for faithtul reproduction to pay due attention 
to the amplification of the fundamentals, 

In Fig. 4, therefore, the same curves have been re- 
drawn to a base of ‘‘ log.f,’’ thereby allotting equal 
space to each octave. The horizontal axis now resembles 
the keyboard of a piano, ‘C ” being the “ middle C ”’ 
cm that instrument, ‘ C!” the octave above; and so on. 


Transformers. 


It is at once scen from Fiy. 4 that for faithful repro- 
iluction the inductance of an anode choke should be of 
the order of at least 40 henries. 

It should be noted that the factor g is equally important 
in transformer coupling, and it is a common failing in 
present-day designs that their primary inductance is too 
low. 

The above curves are drawn on the assumption that the 
chokes have negligible resistance. If the bulk of the 
choke is to be reasonably small this cannot be the casc. 
and curves have been added to show the effect of the 
winding having a resistance of 10,000 ohms. This 
figure was selected as a probable limit, assuming the use 
of 47 S.W.G, wire. It will be seen that whereas this 
increases g at the lower frequencies, it decreases it at 
higher values. In the case of the soH choke it has the 
same effect as reducing L by about 7H. 

! [Vide D. W. Dye, Exp. Wireless, Vol. Il, 
deduces from exhaustive experiments that the most important 
single property of an intervalve transformer is the inductance 
of the primary winding, and that this should be of the order 


of 20H.] 
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The voltage developed across the anode choke due to 
an input of e, volts to the grid of a valve (assuming 
correct values of H.T. voltage and mean grid potential) 
Is gug,- In the case of an intervalve transformer 
some multiple of this is handed on to the grid of the 
next valve by inductive coupling. The exact numerical 
value of this multiple depends on many factors ; amongst 
others, the nature of the anode circuit of the second valve 
and the state of the iron core of the transformer itself. 


The writer's experience indicates that so long “as gpeg 


is not more than about half ‘a volt, and the E ee 
has an iron core of liberal cross-section, appreciable dis- 
tortion is not caused so long as great care is taken to 
ensure correct mean grid and anode potentials for the 
ensuing valve. 

Construction of Chokes. 


This means that a good transformer behaves satisfac- 
torily in the plate circuit of a detector valve or after a 
crystal rectifier. For subsequent amplifying valves, how- 
ever, it ts much better to couple by means of a suitable 
grid condenser and leak. The effect of such coupling 
on the ratio has already been illustrated in 
Fig. 2 

The secondary windings of broken-down intervalve 
transformers frequently make good chokes. For those de- 
sirous of winding suitable chokes, the following data mav 
be useful :—10,000 turns of No. 47 S.W.G. enamelled 
and S.S.C. wire were wound on a moulded ebonite spool, 
such as are commonly sold for *‘ transformer bobbins.”’ 
Iron stampings from an old intervalve transformer were 
tightly packed into this, forming a closed iron core. 
Before fitting the iron core the choke had an inductance 
of 2.317 henries and an effective resistance of 4.772 
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Fig. 4. —Variation of with log. f for various values of anode 


choke inductance and resistance. 
ohms, vath at 1.000f. After the core was in place, the 
inductance was found to be 49.3 henries. 
The writer has had several chokes wound and 
fitted with a closed iron core of fine gauge wire. 


These are wound with 12.500 turns of wire, spaced 
to reduce self capacity, and have an inductance in the 
neighbourhood of 50 or Co henries. It may readily be 
scen that ordinary values of self-capacity (say 30 to 
souu F) have no appreciable effect on the value of g. The 
spacing of the winding, however, reduces the likelihood of 
breakdown of insulation due to inductive rise of voltage 
seross the choke on switching off the valve. 
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Events of the Week in Brief Review. 


SENATORE MARCONI. 

Senatore Marconi has just celebrated 
his forty-niuth birthday. It is now 
nearly twenty-nine years since he took 
ont his first British patent for wireless 
telegraphy, No. 12039 of 1896. 

o0200 
SHORT WAVES FROM ITALIAN ARMY. 

Amateurs listening in the neighbour- 
hood of 47 metres may be interested in 
the following message, received at 2.55 
p.m. on March 17th by Mr. S. Hills, of 
S.E. London. The message ran: “ Ex- 
perimental transmission on short waves 
from Military Radio Works, Rome, Viale 
Angelico, 19. Amateurs are invited to 
send notices relating reception.” 

o00c 
A RADIO MENU. 

At the Woolwich Radio Society's first 
annual dinner, held on March 25th, the 
menu contained, among others, the follow- 
ing attractive items :— 


Fish : Filament du Plate . . Cand. 
lias. i 

Joints: Soldered Joint, Heaviside 
Layer. s 

Sweets: Trifle Resonant. Accumulater 
Jnice. 


We understand that the guests de- 

parted in a highly charged condition! 
oo0oo0o0 
BROADCASTING IN FRANCE. 

The Iwoadeasting station at Agen. 
France, whieh recently ceased trans- 
mission, has reopened with experimental 
programmes. Two transmissions take 
place daily, at 11.40 a.m. and 8.30 p.m.. 
and consist of weather reports, time sig- 
nals, news and market reports. Musical 
programmes are sent out at irregular in- 
tevais. The wavelength is 318 metres. 

0900 


AMERICA’S HIGHEST WIRELESS AWARD. 


The Hoover Cup for 1924, the highest 
honour that an amateur wireless operator 
can win in the United States, has re- 
cently been awarded to a San Franeisco 
amateur, Mr. B. Molinari. His station. 
6 AWT, in accordance with the condi- 
tions of the award, was almost entirely 
honie-made, and bas put up a fine tran-. 
mission record during the past vear. 
Amateurs have reported hearing 6AWT's 
signals in Europe, Africa, Asia, Aus- 
tralia, South America, Central America, 
and the South Sea Islands. 


4 


GERMAN LANDLORDS DEFEATED. 

Amateurs in Bautzen, Germany, are 
jubilant over a recent 
which gives them the right to erect 
wireless aerials regardless of their land- 
lords’ sentiments in the matter. The 
only objection which the luckless land- 
lord may make with success is that the 
erection of an aerial would endanger the 
safety of lis property. 


THE BOAT RACE Captain R. Tingey 

and Mr. Ridley are here seen with the 

wireless transmitter which followed the 

University crews on March 28th. Details 

of the race were broadcast from loud 

speakers at prominent points between 
Putney and Mortlake. 


SCHOOL WIRELESS IN AUSTRALIA. 

The value of wireless in education has 
early been recognised in Australia, where 
seventy-eight schools are equipped with 
receiving apparatus., Regular educational 
programmes are broadcast, and an in- 
spector of education has been appointed 
to superintend the preparation of suitable 
Jessons for transmission during school 


hours. 
2000 


DAYLIGHT WORKING WITH AMERICA, 

Exchange of signals with American 
short-wave stations was carried out in 
broad daylight on March 28th, 29th and 
30th by Mr. J. A. Partridge (2KF), of 


court decision, 


Wimbledon, and Mr. K. Secretan (5LF), 
of Barnes. 

Mr. Secretan was in communication 
with American stations practically all 
day on Sunday, March 30th, the stations 
worked including NKF (Washington) 
and Mr. John L. Reinartz (1LXAM). Mr. 
Partridge was in touch with 1CMP. 

o000 
CRUMBS OF COMFORT FOR FRENCH 
AMATEURS. l 

The bitterness of amateurs in the South 
of France over the lack of broadcasting 
stations in that part of the country is 
being alleviated to a certain extent hy 
the excellence of the transmissions from 
the Spanish- station at Bilbao, recently 
erected by a French company. It trans- 
mits on 350 metres with a power of 
1 KW., and many reporis have come 
from French amateurs, who have been 
listening to the transmissions with a 
kind of national pride. 

©0000 


AUSTRIAN LISTENERS GRUMBLE. | 
The B.B.C. may take heart from the 
knowledge that theirs is not the only 
broadcasting policy subject to criticism. 

The directors of the Vienna broadcast- 
ing station are being subjected to fierce 
attacks by an army of listeners who de- 
mand an improvement in the quality of 
the programmes transmitted. At first the 
public were inclined to sympathise with 
the efforts of the station directors, realip- 
ing that money was short, as in many 
other Austrian enterprises, but it is now 
felt that with the large number of sub- 
scriptions sent in by listeners, something 
could be done to improve the service. 

9ooo00 

LOUD SPEAKERS IN NOTRE DAME. 

Visitors to Notre Dame Cathedral re- 
eenthy had a startling experience, accord- 
ing to our Paris correspondent. While 
wandering through the dim and silent 
aisles, they were alarmed to hear a 
migbty voice, which they took to he that 
of the recording angel, counting: 
©“ Vingt-six, vingt-sept, vingt-huit.” 
Their relief was great at discovering that 
the voice emanated from the pulpit 
where an electrician was testing tbe nev. 
loud speaking apparatus. 

Notre Dame now has five powerful loud 
speakers. so that the lowest-toned cleric 
can make himself heard with ease 
throughout the vast building. 
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A PERMANENT WIRSLESS EXHIBITION ? 


As a result of the success of the wire- | 


less section at the recent International 


Trade Fair in Vienna, manufacturers are 


considering the advisability of setting 
aside a building for the permanent dis- 
play of the latest wireless apparatus. 
The primary object of such an exhibi- 
tion is stated tu be the suppression of 
unscrupulous concerns, which are ram- 
pant in Austria. Only goods of proven 
value will be on view, and the customer 
who patronises exhibitors will have the 
assurance that his money is not being 
wasted. 

The scheme appears to be a good one, 
provided a monopoly is not created. 

ooco 


THE *“ RADIOTESTER.” 
A typographical. error appeared in our 
description of the “ Radiotester ” on 


page 236 of our issue of Mareh 25th. 


Should the amateur possess a milliam- 
meter, the ‘‘ Radiotester’’ can supply 
valuable information concerning the rela- 
tive resistances of components between 
1,000 and 20,000 ohms. 


0000 


‘RADIO SOCIETY OF GREAT BRITAIN. 

An informal meeting of the Society 
will be held at the Institution of Electri- 
cal Engineers, Savoy Place, Victoria 
Embankment, W.C.2, at 6 p.m. this 
evening (Wednesday). when Mr. E. C. 
Atkinson? M.A., F.R.A.S., will give a 


talk on “ Home: made Wireless Com- 
ponents and Sets.” 
oo00 
2DX BUSY. 


A special series of transmissions is 
being transmitted daily at noon. on a 
wavelength of 24 metres, by Mr. W. 
Kenneth Alford (2DX), of Rosedene, 
Camberley. Reports of reception will be 
particularly welcome. 


She 


ae ae ; ye me ee is 


THE WIRELESS CLASS. 


Breconshire Education Committee in organisin 
niais, Swansea Valley. Thea 
on, shows a practical class with some of the apparatus made. 


classes at Ystrad 
the last sess 
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WIRCLESS IN SCANDINAVIAN 
l EXHIBITION.. . 
oA special display of radio apparatus 
and components will be a feature of the 
Scandinavian-Baltic Fair to be held this 
vear during the early summer. In 
addition to the three Scandinavian 
countries, Sweden. Norway aud Den- 
mark, the exhibits will also represent 
Finland, Esthonia, Latvia, Lithuania. 
and Poland. We understand that the 
Fair will be open from June 14th to 21st. 


oo00 


40-METRE AMERICAN SIGNALS. 


Evidence of increasing 
activity on the low wavelengths is shown 
by a report sent to us by Mr. W. Hartley 
(G2 AWP), of Follifoot, near Harrogate. 
Between 11 and 12 p.m. on March 18th 
he received the following in the neigh- 
bourhood of 40 metres :—1AF, 2BPB, 
2CZR, 2CY. 2AAY, 4XE, and NKF. 
The last-named kindly indicated hiş exact 
wavelength (42.7 metres) several times 
during his transmission. The strength of 


signals on the one-valve set was hardly 


as strong as from those on the 75-85 
metre band. 
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ITALIAN. RADIO JOURNAL'S 
TRANSMISSIONS. 


Using the call sign JIRG, the station’ 


of the ‘‘Radio Gicrnale’’ at Bellagio, 
Lake Como, Italy, is transmitting a series 
ci signals every Saturday and Sunday 
at 8, 9 and 10 o’clock (G.M.T.). Wave- 
lengths of 65 and 50 metres are employed 
with a power input of 20 watts. 


0000 
NEW CONTINENTAL BROADCASTING 
_ STATIONS. 
Two new European broadcasting 


stations will soon be opened, one by the 


7 


Unexpected success has rewarded the enterprise of the 


practical. and theoretical wireless 
ve photograph, taken at the end of 


American > 
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Cie Anatelienne des Télégraphs, at Con- 
stantinople, ‘and the other at Saint 
Sebastien, in the south-west of France. 

A new station is also contemplated for 
(zecho-Slovakia, to be erected at Stras- 
nice, which will broadcast on short wave- 
lengths, and another station for Poland 
is under consideration. 


Oo000 


RADIOTELEPHONY ON FRENCH 
FISHING VESSELS. 

Radictelephony is being used to great 
advantage in the French fishing industry. 
The Newfoundland fleet, from Saint 
Malo, Saint Servan, and Carcale, which 
last year had only one vessel, the 
“ Rouzie,” fitted with wireless tele- 
graphy, will now have three more—the 
three-masted ships * Armoricain,” 
“Carcalais,’’ and ‘‘ Cote d'Emerande ’’— 
equipped for telegraphy and telephony. 
Conversation between these ships and 
from ship to shore will soon lighten the 
long and tedious weeks of cold and dis- 
com fort experienced by deep sea fisher- 
men. 


~ 
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ATMOSPHERICS. 

An American physician believes that 
broadcasting is harmful to the insane. 
Personally we believe that half-an-bour 
of typical broadcast humour might have 
a distinct homeopathic value. 


The authorities were well-advised in 
selecting American jazz music to broad- 
cast to the U.S.A. It really was time to 
retailate. 


Loud-speakers are being placed on the 
slopes of Mount Etna to warn the inhabi- 
tants, by means of rumbles, of impending 
eruptions. If the loud-speakers resemble 
many we know, the inhabitants must live 
in perpetual fear 


CATALOGUKS, ETC., RECEIVED. 


[The catalogues and price lists mentioned in this 
section can in most cases be obtained on applica- 
tion to the firas concerned. As a matter of 
business courtesy stamps for return postage should 
be enslosed.j 
Sterling Telephone and Electric Co., Ltd. (210-212. 

Tottenham Court Road, London. W.1.). 
Publication No. 408, ilustratin and dese ribing 
the Sterling crystal receiver. blication No. 
409, descriptive of metal covers for Sterling 
receivers, 
Mikre, Ltd. 


(32, Craven Street, London, W.C.2). 


‘Marvels of the Microphone,” ey J. Skiuder- 
viken. Fourth edition. Price 6 
8. A. Lamplugh, Ltd. (King's Road, Tyseley, Bir- 


mingham). Description and NPL Curve of 
Lamplugh .0005 mfd. square Jaw condenser. 
Wireless Apparatus, Ltd. (35. Panton Street, Hay- 
market, London, X W.J. Description of 
Richard«on’s non-directional * Perfex Avcrial. 
Siemens Brothers and Co., Ltd, (Woolwich, 9.6.18). 
Price Sheet 645, dealing with H.T. dry bat- 


teries. 

L. MeMichael, Ltd. (Hastings House, Norfolk 
Street, Strand. W.C.2}. Leaflet dealing with 
H.F. amplification. 

Igranie Electric Co., Ltd. (149, Queen Victoria 
Street, London). Publication No. 6147, 

‘Honeycomb Duo-lJateral Inductance Coils,” 
illustrated. Publication No. 6145. Igranic 
radio accessories. 

Money, Hicks and Mills, Ltd. (York Road, Wimble- 
don, London, 8,W.19). Illustrated sheet anit 
price list dealing with Ebonex and Ivorex 
wireless dials, scales and labels. 

A. F. Bulgin and Co. (9, 10, and 11, Cursitor 
Street, London, E.C.4). Abridged list of super- 
heterodyne apparatus. 

Excelsior Motor Go. (King's Road, Tsscley, Bir- 
mingham). Illustrated description of the 
“Excelophone ” long range receiving set. 


16 


-a"s 


ta p Wi- JE e ~ 


I g èë a o 


APRIL Sth, 1925. 


NRAN TLAN Sa) TT l 


HERE is, amongst the teaching profession, at the 
present time a certain amount of scepticism as to 
the actual educational value of wireless in schools. 

If pupils are to be permitted only to construct sets from 
standard parts and follow this up by listening solely to 
broadcast matter, then wireless certainly has a limited 
scope in the school. 

The application of the science of radio should receive 
far more attention than it is at present. There is a 
vast field for what may be termed ‘‘ applied wireless,”’ 
especially in the study of wireless weather reports. 

There are still many people who are unaware of the 
fact that the weather conditions prevailing from Moscow 
to San Francisco are being observed by wircless stations 
on land and in ships at sea, and that data so collected 
from definite areas between these points are transmitted 
daily, so that a summary of the weather conditions ex- 
tending over a distance of something approximating ten 
thousand miles could be made every twenty-four hours. 

It cannot be expected, however, that such work as this 
can be carried out in schools; there is neither the time 
nor room for it in the curriculum. Nevertheless, local 
conditions—that is, those prevailing within the region 
of the British Isles—can be made full use of. 

This has been done in my own school for the past three 
years with a marked degree of success, and has proved 
exceptionally useful in connection with the teaching of 
physical geography. I propose to describe in detail the 
actual nature of the work in the hope that it may prove 
of value to other schools who desire to develop the idea. 


In the first place, it is desirable that the work should 


be carried out only in the upper classes by scholars of 
twelve years of age upwards. It is essential that 
the pupils should learn the Morse code, 
capable of picking up Morse transmissions up to speeds of 
twelve words per minute. Of course, an automatic .re- 
corder could be used; but I dc not advocate this, as 
Morse reception cultivates concentration of a very high 
order, and is of value in this respect in schools. 

In my own:-school I overcame the difficulty of learning 
Morse by advocating voluntary homework and offering a 
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Wireless as an Aid to 
the Teaching of Physical 
Geography. 


HIBBERD, F.R.S.A. 
‘School, Dorking. 


ag By R. J. 
>, Headmaster of St. Paul's 
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small prize to the first scholar who could receive accu- 
rately the Air Ministry’s report. Each week I gave a 
speed test by means of a powerful buzzer. The Morse 
difficulty being mastered, the next thing to do was to 
decide on suitable w eather reports for reception, it being 
necessary to take the time of day into consideration: In 
the early days, the morning weather summary transmitted 
from Poldhu to the Admiralty was selected. Of late 
years this work ‘has been taken over by the Air Ministry 
who transmit a weather summary in plain language each 
morning at 9.0 o'clock G.M.T.. and 10.0 a.m. B.S.T. on 
a wavelength of 4,100 metres, the call sign being GFA. 
For this wavelength I would recommend the use of a 
Burndept No. 300 or 400 coil for the A.T.I. with a 
9.001 mfd. condenser in parallel. 

I mention the fact that the transmission is in plain 
language, because a good deal of the weather data are 
transmitted by means of the International Weather Figure 
Code, and the mastering of this i is rather outside the scope 
of school work. 

Two boys are detailed each morning to receive the. 
weather report. In conjunction with: this, a special 
weather chart has been designed and made at the wood- 
work class by the boys. The actual” weather report re- 
ceived is placed on’ the chart in the seetion provided at 
the top left-hand corner. A copy. is also placed on‘ the ` 
school notice-board for the information and guidance of | 
local gardeners, farmers, and ‘other interésted . outdoor 
workers. ms a ee ek eana ee 

The chart in the top right-hand corner consists of a. 
small blackboard on which‘is painted a blank map of the 
British Isles. On this map the scholars. ‘mark, with. 
coloured. chalks, the meteorological observations ‘received, 
such as depression, anti-cyclone; direction and force of 
wind, and so on. ` With reference to this a, lesson on the 
signs and code- used in meteordlogy is previously given; 
and I would ‘point out ‘that any teacher ‘not conversant ` 
with these signs can- obtain the’ necessary information 
from the Air Ministry’ s Meteorological Department. 

The large dial which can be seen in the illustration has 
a pointer which indicates the direction of the /ocal 
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Wireless in Schools.— 
wind. This is compared w ith the direction of the wind 
as issued by the Air Miaistry, and comparisons are made 
and conclusions deduced. 

Below the large dial is a smaller one which we fer the 


“ wind speed indicator.’’ The purpose of this is to show 


An indicator board for recording weather reports. 


the approximate speed of the wind at the time the 
observations were taken. It is divided up into twelve 
sections, which are numbered to correspond with Beau- 
fort's wind scale (see table). Scholars learn the equiva- 
lents of these numbers, and accordingly know at a glance 
the wind velocity. 

The chart seen in tne bottom right-hand corner of the 
board is used in conjunction with the weather report. It 
is divided into eight sections by means of pencil lines, 
which ‘point Nau MEn Bis DE S B Wor Weg NV 
The direction of the W ii. as given in the Air 
Ministry's daily morning weather report, is marked on this 
graph, and at the end of each month the chart is taken 
down and a new one put in its place. It can be easily 
seen from this graph the direction from which the pre- 
vailing winds have occurred during this peria l. This is 
compared with the time of year, prevailing weather, and 
so on. The value of such observations in the physical 
geography lessons is obvious, and needs no emphasis here. 

The chart in the bottom left-hand corner is a tem- 
perature graph, and the observations plotted out have 
naturally a bearing on the wind gtaph. i 

It is well to point out here that no daily observations 


are destroyed, but are kept in a log book in order that | 
a summary of the meteorological conditions throughout 


the year may be arrived at. 

The details given here of what I term ‘“ applied wire- 
' and ‘‘ weather reports ` are by no means final, 
and I have no doubt that many other ideas may be in- 
corporated in the scheme to make it still more valuable. 
Suffice it to say that such work successfully carried out 
eventually becomes an essential and integral part of the 
geography lessons. 
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I should mention-here that I am of the opinion that 
meteorology is not at present given generally in schools, 
but since it has such an immense bearing on physical 
geography it should be given a more important place in 
the curriculum. lt can ‘be made at once attractive sind 
interesting by adopting the scheme which I have outlined 
in this article. To those who would know more of the 
weather than the daily announcement of *‘ depression ” 
from 21.0, I would strongly recommend the study of 
W. G. Mitehell’s ‘* Time and Weather by W ireless.” 
This interesting little book will give you all the informa- 
tion you require for school work. 

In conclusion, I would add that there is another sec- 
tion of wireless reception which is made use of in my 
school, namely, the daily time signals from the Kiffe) 
Tower, which take place at 9.25 a.m., 10.0 a.m., and 
10.44 a.m., on a wavelength of 2,600 metres, the call 
sign being FI. 

Time signal charts can be made out by scholars, and, 
as the spark transmission is strong and slow, any child 
can follow it easily without a knowledge of Morse. 
‘These receptions form a useful means for explaining lati- 
tude and longitude, and there are other uses to which 
such reception can be put, which will be at once apparent 
to teachers. 

I hope the foregoing article will act as a stimulus and 
guide to all those who seek to make wireless a useful and 
permanent part of the school curriculum. 


EXPLANATORY TABLE OF BEAUFORT WIND FORCE 


SCALE. 
P ! | 
Beau- liow to identify Force by |Velocity off Symbol for 
fort Name of Etřect of Wind on Wind in Use in 
No. Wind. Observer and on M.P.H. Svnoptic 
Surrounding Objects. 5ft. up. Charts. 
= --—-.' Pe ee e E OP i heal FEEDER AS Eee 
0 Calm. Smake rises vertically. Less than © 
f A 
Direction of wind shown 
l Light air. by drift of smoke, not | 1—3. al 
by wind vanes. 
NN ||| eee g eee, E eee ee ee oe 
Wind felt on face, leaves 
2 Slieht rustle ordinary vane | Abont t. >—> 
hreeze. moved by wind. 
woo eae Leaves and small twigs H 
S | Gentle in constant motion. | About 6. | >——— > 
| In ceze, wind extends light flay. 
iri a | Rala dust and loore T 
1 | Moderate paper, small branches | About 9. >——> 
| breeze. are moved, 


a a | 


| Small trees in leaf begin 
Fresh | to sway, wavelets form | About 13: »——> 


breeze. on water. > 
Reo “wl ee ‘Large branches in nie, 
6 Strong motion, whistling. in | About LS. >> 
breeze, telegraph wires, um- 
brellas used with diffi- 
culty. 
ere re, = = Whole trees in motion, | 
7 Rizh difficulty felt when | About 25. ———> 
wind. | walking against wind. 
Breaks twigs off trees, 
g Gale. generally inpedes pro- | About3)} | Ð—a 
ZTCSS. 
at oA | Slight structural damage Hi 
9 Strong occurs, Chimney pots | About 36. i 
gale. and slates moved. 
Storms Seldom experienced in- 
10-12 and hur- land, trees uprooted | About Not Used. 
ricanes, with damage to pro- 40-75. 
perty. 
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Golders Green and Hendon Radio Cociety. 
“High Frequency Currents and Electric 
Wave Production ” were dealt with in an 
absorbing lecture delivered by Mr. 
Maurice Child on March 18th, ‘Lhe lec- 
turer demonstrated his points with a num- 
ber of arresting experiments performed 
with a great variety of apparatus. Sa 

One experiment consisted in energising 
an oscillatory circuit with approximately 
4 kw. of- energy by means of a trans- 
former and a rotary spark gap. Members 
were thus actually able to see the effects 
af H.F. currents due to the glow produced ‘ 
on the wires of the various circuits and by 
the help of neon tubes. 

The advantages gained by using a large 
number of turns in the secondary of a 
H.F. transformer were shown in another 
mteresting experiment, and other subjects 
demonstrated were the best method of 
coupling coils, the degree of vacuum pre- 
sent in a number of valves, and the nature 
of harmonics in an artificial aerial. 

Vacancies still exist for membership iu 
the Society, and enquiries should be ad- 


dressed to the Hon. Secretary, “The 
Dawn,” 111, Princes Park Avenue, 
Golders Green, N.W.11. 


o000 


Radio Society for Newcastle. 

A new Radio Society for Newcastle and 
the surrounding district has been formed 
with Mr. Ransom as Chairman. At the 
inaugural meeting, held recently at the 
Phoenix Hall, Red Lion Square, Mr. A: 
H. Wilson, of Hanley, gave an interesting 
lecture on the ‘Principles of Radio 
Science.” 

coos 


Ipswich and District Radio Society. 

“Super Circuits ” formed the subject 
of an instructive lecture given by Mr. 
Stanley Lewis at the Society’s monthly 
meeting on March 18th. The lecturer 
dealt chiefly with the Armstrong Circuit 
and referred to the ease with which a re- 
celver in Ipswich, built on this principle, 
could pick up American broadcasting 
Stations. During the evening the 
Society’s new badge was passed round. 
for inspection and evoked favourable 
comment. 

Hon. Secretary, Mr. H. E. Barbrook, 
55, Fonuerean Road, Ipswich. 

o0a00 


Wrexham and District Wireless Society. 

This society is in a flourishing con- 
dition if we may judge from its imposing 
list of members, a copy of which we have 
received. 

Up to March, 1925, the membership 
comprised 99. The Hon. Secretary is Mr. 
Jehn Davies, Maesgwyn Cottage, Maes- 
gwyn Road, Wrexham. 
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Dublin Wireless Ciub. 


On Tharsday, March 19th, Mr. D. L. 
Finlay delivered a lecture entitled “ The 
History of Wireless, and The Theory 
and Possible Explanation of Fading.” 
Under this comprehensive heading, the 
lecturer dealt with a period extending 
from 1831 to the present day; he then 
proceeded to discuss the phenomenon of 
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FORTHCOMING EVENTS. . 


WEDNESDAY, APRIL 8th. 


Radio Society of Great Britain.—Informal 
Mecting, At 6 pm. At the Institu- 
tion of Electrical Engincers. Talk on: 
“ Hlome-made Wireless Components and 
Sets,” by Mr. E. C. Atkinson, M_A., 
F.R.A.S. 

Streatham Radio Society.—At 35, Streat- 
ham ligh Road, S.W. Lecture: 
” Valves,” by Mr. RoUtason. 

Manchester Radio Scientific Socicty.—Lec- 


ture: “* Magnetism and Electricity,’ by 
Mr. W. C. Hewlett. 


WEDNESDAY, APRIL 15th. 
Golders Green and Hendon Radio Socicrty.— 
Club House, Willificld Way, 
Lecture: “* Measuring Instru- 
ments and their Functiona,” by Mr. P. 
McCabe. 
( 


THURSDAY, APRIL 16th. 
Shcficld and District Wireless Society.— 
At 7.30 p.m. At the Dept. of Applicd 
Science, $e George's Square. 
* Electric Furnaces,’ by Mr. 
Greaves. 


Lecture: 
H. A. 


MONDAY, APRIL 20th. 


Eastern Metropolitan Group. Lecture Arso- 
At St. Bridc's 


ciation.—At_ 7.30 p.m. 
Lecture: ‘' Short- 


Institute, E.C.A. 
Wave Receirers.” 
FRIDAY, APRIL 2th. 


Radio Society of Great Britain (T. and R 
Section).—Dinner in honour of Amert., 
can visitors. 
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fading, describing the Heaviside Layer 
and hinting at its possible influence on 
the inconstancy of wireless signals. Mr. 
Finlay’s remarks were the outcome of a 
long period of research, and considerably 
enlightened his audience on some of the 


mysteries attending the bugbear of 
fading. The lecture was followed by a 


profitable discussion. 
ooo0o0 

A Mystery Debate. | 

A successful meeting of the T. and R. 
Section of the Radio Society of Great 
Britain was held at the Institution of 
Electrical Engineers on March 20th, when 
a mystery debate was held. The members 


present drew lots for the privilege of 


opening a discussion on one of three sub- 
-jects named upon the blackboard. Mr. 
W. K. Alford and Mr. Bagley were the 
two members upon whom fell the task of 
addressing the meeting, and they chose 
as their subjects ‘‘ The Elimination of 
Harmonics ’’ and “ Methods of Keying.” 


e 


The two subjects were most ably dealt 


-with, and an interesting debate followed. 


in which the following members took*part : 
Messrs. Basil Davis, Marcuse, Gay; Woof, 
Hogg, Ryan, Robinson, and M. Ajourian, 
the last-named a visitor from Roumania. 


By far the greatest interest was centred 


in the methods of keying, and the pros 
and cons of the various methods were 
freely discussed. ' i 


ooo0oo 


Woolwich Radio Society. 


A pleasant evening was held on March 
18th, when the Society was “ At Home ” 
to other societies of South London. This 
was in conformity with a suggestion made 
at a recent committee meeting of the 
South London League of Radio Societies. 

From 7 to 8 p.m. an exhibition of mem- 
bers’ apparatus was held, and aroused 
great interest. Among the exhibits was 
a four-valve set by Mr. Sinclair, a short- 
wave low-loss tuner by Mr. Potter, and 
a special Reinhartz set, capable of tuning 
down to 30 metres, by Mr. Hill. The club 
set was in operation at intervals during 
the evening. 

At 8 p.m. Mr. Ward gave a useful talk 


on short-wave reception, and supplied 


helpful advice on the choice of valves, 
coils, condensers, and circuits. Later in 
the evening Mr. A. F. Bartle provided 
a talk on ‘* How to operate a wireless set 
entirely from the electric lighting mains.” 
Mr. Bartle also described a method of 
switching on the set from any part of the 
house. 

The Society’s annual dinner was held 
at Blackheath on March 25th, and was 
sttended by more than fifty members and 
friends. : 

Hon. Secretary, Mr. H. J. South, 42, 
Greenvale Road, Eltham, S.E. 


~oa 


Hackney and District Radio Society. 


Mr. P. K. Turner addressed-a public 
meeting of the Society on March 30th. 
choosing as his subject “ Distortionless 
Reception.” ; 

Mr. Turner stated that, in his opinion, 
90 per cent. of distortion is due to valves. 
lcud-speakers being in most cases wrongly 
blamed. He dealt with overloading and 
its remedies, and surprised many mem- 
bers by his attack on resistance coupling. 
He proved that this method of amplifi- 
cation could distort far more than the use 
of L.F. transformers. 

Many receivers and other apparatus 
made by the Society’s members were on 
view, some under working conditions. 

Hon. Secretary, Mr. G. E. Sandy, 114, 
Parnell Road, E.3. 
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THE CRYSTAL RECEIVER. 


Methods of Connecting Crystal Sets for Obtaining Highest Efficiency. 


By R. D, 


HE simplest possible form of crystal receiver and 

one which possesses all the essentials for recep- 

tion is illustrated in Fig. 1. It consists of a 
tuned aerial circuit and a detector circuit. ‘The aerial 
circuit includes a tuning inductance L, and the detector 
circuit includes a crystal detector C and a pair of 
phones T, across which is shunted a condenser K. It 
should be noted that the aerial end of the inductance is 
connected to the crystal and the telephones to earth. 
This is an important detail, because even if the insula- 
tion of the telephone coils is perfect, there is always a 
considerable capacity between the coils and the magnet 
system. The latter being in contact with the headgear 


can be regarded as being connected to earth through the — 


body of the listener, and, consequently, if the telephones 
were connected to the aerial 
end of the inductance, the 
high-frequency aerial current 
would be shunted to earth 
through the capacity of the 
telephone coils. The effect 
would, in fact, be much the 

same as if one touched the + _ Fig. 1.—A simple crystal 

receiver. 

acrial during reception. 

The next point to which attention is drawn is the 
condenser K connected across the telephone receivers. 
The object of this condenser is to absorb the peaks of 
the high-frequency current pulses passed by the crystal, 
thus maintaining a better average potential across the 
telephone coils. In other words, it helps to smooth out 
and utilise the high-frequency component of the signal. 
The self-capacity of the telephone coils also fulfils the 
same function, but is not always sufficient to give the 
best results in this respect, and therefore it is desirable 
to increase the capacity by connecting a small shunt 
condenser as shown. The best value of capacity to use 
can be found by experiment, but will be approximately 
0.002 pF. ‘Too large a condenser will tend to absorb 
the higher frequencies of the telephone modulations and 
thus muffle and distort the reproduction of the sound. 


Using a Voltage Bias. 


If it is desired to use a voltage bias on the crystal, 
and this is essential if a carborundum crystal is used, 
we shall require a two-cell dry battery and a potentio- 
meter connected as shown in Fig. 2. By connecting the 
telephones to the middle point of the battery we are able 
to obtain conveniently either a positive or a negative 
bias on the crystal by moving the slider towards either 
the positive or negative end of the potentiometer. The 
resistance of the potentiometer should be as high as 
possible to economise battery current; a resistance of 
250 ohms at least should be used. 

In the simple diagrams illustrated in Figs. t and 2, 
it will be noticed that the crystal is connected direct to 
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the aerial terminal, thus including the whole of the aerial 
tuning inductance across the detector circuit. In a great 
many single-circuit crystal receivers it will be found that 
the crystal is connected permanently to this point, the 
idea being that since it ig the point of highest potchtial 
to earth, the maximum current will be passed through 
the detector circuit by connecting it to that point. This, 
however, is by no means necessarily the best arrange- 


‘ment, as a little consideration will show us. 


Obtaining Maximum Signal Strength. ~ = 


Perhaps the best way to examine this question is to 
look at it from the energy point of view. An incoming 
signal of given intensity can be regarded as imparting 
a definite amount of energy to the aerial system with each 
successive wave. When the aerial circuit is in tune with 
the frequency of the wave, we get conditions of 
resonance in which the energy imparted to the aerial 
system builds up with each successive wave. If there 
were no expenditure of energy in the aerial system, the 
building up process would continue indefinitely, and the 
amplitude of the EMF across the circuit as well as 
that of the current flowing through the circuit would 
continue to increase with each successive wave or eyele. 
In -practice, however, there are always losses in the 
circuit, the chief causes betng the resistance losses in 
the aerial wire and earth connection and m the asso- 
ciated tuning coils and dielectric losses in the surround- 
ing vegetation, trees and buildings, and in the tuning 
The actual amount of energy lost per cycle 
in this way increases with the amplitude of the oscilla- 
tions, the resistance losses 
increasing as the square of 
the current, and the dielec- 
tric losses as the square of 
the voltage. Since each in- 
coming wave only imparts a 
dehinite amount of energy to 
the aerial circuit, it is 
evident that after a certain 
number of cycles a balance 
is reached when the loss of 

5 irai - Fig. 2—A crystal receiver with 
energy during cach cycle is a carborundum detector and 
equal tọ the gain from each biss battery. 
wave, anl therefore when this point is reached the 
building up process has reached its maximum limit. 

In a crystal receiver the whole of the energy which 
operates the telephones is obtained from the osciHatery 
cireult, and, consequently, as soon as we connect the 
crystal circuit across the oscillatory circuit, we immedi- 
ately increase the expenditure of energy in the latter. 
and therefore substantially reduce the maximum amp!l!- 
tude of EMF which would otherwise be attained Py 
a given signal. 

Owing to the bend at the bottom of the characteristtr 
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The Crystal Receiver.— 
curve of a crystal detector, the efficiency of detection is 
less for voltages of small amplitude. If, therefore, we 
connect the crystal acroďs the points of maximum poten- 
tial in the oscillatory circuit, we may in certain cases 
so overload the aerial as to practically wipe out the 
resonance effect and thus bring about reduced efficiency 
of detection and a consequent loss of signal strength. 
Moreover, we shall unnecessarily flatten out the resonance 
curve of the oscillatory circuit, thereby bringing with 
it the further disadvantage of reduced selectivity. 

The problem is somewhat similar to driving a motor 
car uphill. If we drive on the top gear we may over- 


* 
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Fig. 3.— The aerial tuning con- 

denser is connected in series 

with the aerial coil in this re- 
ceiver. 


Fig. 4.—Connections when a 
tapped coil is used. 


load the engine and perhaps fail to take the hill, but, 

if we change into a lower gear, we can take the hill at 
a fairly high speed. It will be found that for a given 
motor car there is an optimum rate at which -power can 
be taken from the engine, and to get the best result we 
must regulate this by changing the gear ratio to suit the 
characteristics of the car as well as the conditions of the 
road. In the same way there is an optimum rate at 
which energy can be transferred from the aerial circuit 
to the detector to get the best results from a given signal, 
and this rate must be regulated to suit the conditions of 
the oscillatory circuit as well as those of the detector 
circuit. 


High and Low Resistance Crystals. 


Now the crystal detector itself may belong to either 
of two main classes, namely, the high resistance class, e 
of which carborundum and perikon can be quoted as the 
most useful examples, and the low resistance class, such 
as galena and most of the proprictary crystals endin 
in “ ite.’ The resistance of a carborundum crystal is 
about six or seven times that of a galena crystal. It 
therefore becomes a question of how to regulate the con- 
stants of the tuned receiving circuits and the points from 
which connections to the detector are taken to suit the 
character or impedance of the detector circuit. l 

The high resistance crystals require a greater ampli- 
tude of EMF across them to deliver the same energy 
to the telephones, but take a proportionately lower 
current from the oscillatory circuit, while conversely the 
low resistance crystals take a larger amount of current 
from the oscillatory circuit at a lower voltage. This, 
however, is by the way, and does not affect the question 
we are considering, namely, the best point at which to 
connect the detector circuit. In the case of both classes 
of detector, the rate at which the energy is transferred 
to the detector circuit is governed by the amplitude of 
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the EMF = across the circuit, but the optimum ‘soltage 
for a particular set of conditions will only differ in 
magnitude in the two cases. 


The Ratio of Capacity to Inductance. 


If the wavelength of the incoming signal is somewhere 
near that of the receiving aerial, only a very small 
inductance would normally be required to bring the 
aerial circuit into tune; in which case the amplitude 
of the EMF generated by an incoming sigrial across 
this inductance would probably be too small for efficient 
detection. This can be got over by connecting a ‘series 
condenser in the aerial circuit, as shown in Fig. 3, to 
enable a greater value of inductance to be used with a 
corresponding increase in the amplitude of the EMI 
across it. We can in this way adjust the EMF 
applied to the detector to the optimum value required 
for detection. The smaller the series condenser the 
larger the necessary inductance for tuning purposes. 
Therefore, when using a high resistance crystal, a smaller 
series condenser will be required than for a low resistance 
crystal. The amount of inductance introduced in this 
way should not be more than is necessary to produce the 
optimum conditions for detection. Otherwise, we over- 
load the aerial with the detector, as already explained, 
besides introducing unnecessary losses in the aerial 
system. | 

If the wavelength of the incoming signal is very long 
compared with that of‘ the receiving aerial then the 
amount of inductance required for tuning purposes will 
probably be more than sufficient to give the necessary 
amplitude of EMF for optimum detection, which again 
would mean overloading the aerial circuit if the detector 
were connected across the whole inductance. In such 
cases there are two convenient ways of adjusting the 
circuit to obtain the best result. Either we may arrange 
to connect the detector to some intermediate point along 
the tuning inductance without disturbing the tuning of 
the aerial circuit, as shown in Fig. 4, or we may connect 
a parallel condenser in the aerial circuit as shown in 
Fig. 5, thereby reducing the amount of inductance 
required for tuning purposes and consequently reducing 


LOW RESISTANCE 
CRYSTAL. 


i §.—The tuning cf this re- 

ver is carried out by adjust- i 

ing the tapped coil and the 
parallel condenser. 


. 6.—A coupled circuit 
receiver. 


the amplitude of EMF across it. Of the two methods. 
the former will generally be found to be the best and 
most convenient arrangement in practice, although this 
will depend largely upon the resistance of the aerial and 
earth,and the relative resistances of the condensers and 
inductances employed. 

In the case of a coupled circuit recciver, we have a 
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dhe Crystal Receiver.— 

much better opportunity of making the best use of the 
energy imparted: to the oscillatory circuit by the signal 
because we have the whole of the oscillatory circuit 
under our control and we can arrange the proportion 
of the inductance and capacity of that circuit to suit the 
needs of the particular detector used without introducing 
unnecessary resistance into the circuit. For example, 
tuppose we have two closed oscillatory circuits, both 
tuned to the same wavelength, one having a large capacity 
and small inductance as in A, Fig. 6, and the other 
haying a small capacity and large inductance as in B, 
Fig. 7, but both tuned to exactly the same wavelength 
and both having exactly equivalent internal losses. 
Clearly, if the circuits are excited so that the same 
amount of energy is imparted to both, the oscillations 
built up in the circuit A will reach a higher current 
amplitude, but a lower voltage amplitude than those in 
the circuit B. From this it is easy to see that in design- 
ing the circuit for a high resistance detector we should 
keep the L.C. ratio of the circuit high as in Fig. 7, 
and for a low resistance detector the L.C. ratio should 
be low as in Fig. 6. 
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VALVES 


The 


HE Louden valve, manufactured by the Fellows 
Magneto Co., Ltd., Park Royal, is offered in two 
distinct forms, one for high-frequency work and 

the other for low-frequency amplification and detection. 
The construction of both types is 
materially the same, the essential dif- 
ference being in the number of turns 
contained in the grid, the F2 or high- 
frequency valve having of course the 
larger number. 

The anode, instead of the usual metal 
cylinder, is also in the form of a spiral, 
but of somewhat shorter length and 
coarser wire than the grid. Louden 
valves are bright emitters, and both 
types have the same filament and plate 
ratings, which are given by the makers 
as follows :— 

Filament volts 4.5 to 5, filament cur- 
rent 0.4; plate voltage 40 to 80. Th» 
usual bench tests were applied to sample 
valves of these two types, the results of which are given 
in the tables. 

In both cases the ratio of amplification factor to plate 
impedance is rather on the low side. ‘This appears to be 
the case with most valves having the anode in the form 
of a spiral, and this result confirms that obtained with 
another make of somewhat similar construction. 

Nevertheless, the F2 is a very good high-frequency 
amplifier, using about 6o volts H.T. This valve also 
gave excellent results as a detector, and, for this wark, 
we prefer it to the other Louden valve, although the latter 
is advertised for detecting and L.F. amplifying. 
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There is, of course, an optimum value in each case, 
but, generally speaking, it will be found that for a car- 
borundum crystal the capacity of the circuit should be 
kept down to the lowest possible value by using an 
inductance coil of very low self-capacity and of suff- 
ciently high inductance to tune to the necessary wave- 
length with the smallest pos- 
sible condenser. 

In the case of both the 
singlé circuit and coupled 
circuit receiver the higher 
the H.F. resistance of the 
oscillatory circuits the less 
critical will be the adjust- 
ment of the correct detector 
conditions. On the other 
hand, we can obtain far 
more efficient reception, both 
in intensity and selectivity, by reducing the losses in the 
oscillatory circuits to a minimum. But the advantage of 
using circuits carefully designed to give the minimum 
high-frequency losses may be entirely lost by ignoring 
the principles explained above. 


HIGH RESISTANCE 
CRYSTAL 


circult receiver. 


TESTED. 


and L.F. Valves. 


The Fr is quite a gool L.F. amplifier provided the 
mput is kept at a moderate value, but for serious L.F. 
work the emission is rather low. It cannot be emphasised 
too strongly that for L.F. work we require a valve having 
a fairly low impedance if satisfactory results are to be 
obtained with the ordinary type of intervalve transformer. 

For a bright emitter the Louden filament consumption 
is unusually low anl at its moderate price should 
command a ready sale. 


LOUDEN Fi (LOW FREQUENCY). 
Follows Magneto Ce., Ltd. 


Filament Amps., .4]. 
Efficiency, 3.05 milliamperes per watt. 


l‘lament Volts, 4.8. 
Emission total, 6 milliamperes. 


Plate Plate Grid Bias. Plate Ampli- lmpedianoe. 
Volts Current. Volts. Current. ficatian Oħnis. 
Milliamps. Mailliamaps.' Factor. 
ta 1.13 —2 0.68 5.32 28,600 
G) 2.2 —3 1.3 5.32 23,000 
s) 3.36 —5 2.0 5.4 20,000 


l Plate current when grid is biased to the value of Col. IH. 


Similar tests on the H.F. valve gave the results 
enumerated below :— 
LOUDEN F2 .HIGH FREQUENCY). 


Filament Volts, 5.0. 
Emission (total), 6 milliamperes. 


Filament Current, .42. 
Efficiency, 2.6 milliamperes per wait, 


Plate Plate Grid Bias. Plate Ampli- Impedan e. 
Volts Current. Volts. Current. fication Ohms. 
Millamps. | Milliamips.' Factor. 
40 0.34 0 0.34 14.8 83,000 
“0 0.67 -1 0.41 14.8 74,000 
8) 1.05 -2 0.49 14.9 73,000 


OAE E A E ee ce 
* Plate current when grid is biased to the value of Col. IlI. 
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l NEWS FROM 


Listening v. Legislation. 

Colonel Moore-Brabazon, M.P., does 
not relish thë publicity which he received 
in connection with the installation of a 
wireless receiving set in his room at the 
House of Commons. He argues that if 
he wants to listen to, selected items from 
the B.B.C. programmes, he should be 
able to do so as and when he is able to 
spare the time. A newspaper reader does 
not necessarily read his paper through 
rebgiously from start to finish, but picks 
out items which interest him. 
Culonel Moore-Brabazon only listens to 
wireless items that interest him. He is 
not the type of politician who is likely 
to be a wireless “fan” at the expense of 
his parliamentary duties. 


covo 


A Danish Conductor. 


M. Paul Klenau, who conducted a per- 
formance of Beethoven's Ninth Choral 
Symphony from the Birmingham. Station 
on April 6th, is the only Dane who has 
conducted the Royal Philharmonic 
Orchestra of London in all its 113 years 
of existence. 


9000 


An Essay Competition. | 

The B.B.C. has arranged another Essay 
Competition for the Easter term in con- 
nection with its series of wireless broad- 
casting to schools. 

Specimens of the children’s written de- 
scriptions of these educational talks show 
the value of this particular method of 
teaching. Even youngsters of nine years 
of age write well on the subjects treated 
by Mr. J. C. Stobart, the Director of 
Education to the B.B.C., and other lec- 
turers, but the schoolboy ‘‘howler’’ and 
the flash of unconscious humour are con- 
apicuous by their absence. 

oo0oo093 
Marconi Criticised. 

It -is another story when the children 
are given a free hand in expressing their 
opinions of broadcasting as a science. 
For instance, among some recent essays 
emanating from a London secondary 
school which have found their way to 
B.B.C. headquarters, is a rather depre- 
clatory criticism of Marconi. 

“What,’’ asks the writer, “would the 
work of this man be worth without the 
invention which brought about a revolu- 
tion in the science of wireless? I mean 
the Fleming Valve.” 

Another scholar who visited a broad- 
casting studio uoticed “an air of supreme 
quietness floating about.” The slightest 
cough, he writes, would immediately be 
heard by millions of people; and then: 


Likewise, . 


“What a great rag it would be to make 
a noise!” We can quite imagine the re- 
straint which the young rascal had to 
put upon himself to resist the obvious 
temptation. 


090,00 


Subtle ? 


“Wireless instalments *'—a frequently 
recurring term in children’s essays—con- 
veys a subtle meaning—a good deal more 
subtle, indeed, than the term ‘‘installa- 
tions ” which is intended—to those lis- 
teners who got their programme in patches 
when the new 2LO was suffering the 
pangs of an untimely birth, a short time 
ago. 

0000 


Less Oscillation Now. 

One redeeming feature of listeners’ ex- 
periences of reception from the early 
efforts of the new permanent station was 
that the extra power of the station re- 


Photo: Daily News, 


WIRELESS IN HOSPITAL. 
ago a partiaily blind hawker, Albert 
Knowland, seen in the photograph, was 
knocked down and seriously injured in 


A few weeks 


the Strand, London. Hearing of his 

plight, Messrs. Burndept have installed 

an Ethophone Duplex receiver at his bed- 
side to while away his hours of pain. 


THE. STATIONS. 


duced oscillation considerably. One report 


stated that transmission was strong 
enough to bear down the Morse in the 
Channel, 

On the other hand, nearly a dozen sta- 
tions, mainly Spanish, have recently been 
interfering on the wavelength of 5XX. 
Some of these are CW and some spark. 

oo0oo0oo 


Investigating Interference. 

ln the meantime many listeners will | 
think it quite a bright idea` of Captain 
Fraser, M.P., to suggest that the Post- 
master-General should utilise a portion of 
the peri which he holds as a result of 
his department’s share of the licence fees 
for the perpos: of an administrative and 
technical enquiry into all interference 
with broadcasting caused by service, com- 
mercial, and other transmissions or 
electro-magnetic radiations of tbe fre- 
quencies used for broadcasting. 

~ ooo0oo0o 


Broadcasting from a Liner ? 

A proposal has been made tọ use one 
of the largest British liners when she 
next docks as a broadcasting station for 
a single night only, in lieu of the adjacent 
land station of the B.B.C. 

As the Postmaster-General has inter- 
dicted the establishment of additional 


‘broadcasting stations for the present, it 


is open to question whether he might not 
consider this temporary departure from 
custom as a breach of the rules; besides, 
what practical purpose could be served 
which has not already been accomplished 
by the use of the ordinary station in the 
same neighbourhood ? 


oo00 


A New Crystal. 

During blasting operations at the 
sewage works at Esholt, the workmen 
noticed that the debris had a silvery 
appearance, and on closer examination 
they discovered crystal deposits, the 
pieces being about the size of the average 
wireless crystal. One man, attracted by 
the similarity, took a piece home, fixed 
it to his set, and found that it improved 
reception from the nearest relay station 
by some 300 per cent. Local listeners 
are now trying to obtain these crystal 
detectors, which have been tried by a 
number of the men employed at the 
sewage works with remarkably good 
results. 

If the analyst’s report on the samples 
submitted to him show that the crystal- 
lisation is directly due to the work car- 
ried on at the sewage farm, we may see 
municipal corporations throughout the 
country setting up in a new line of 
business. 
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Broadcasting Parliament. 


The Prime Minister tuld the House of 
Commons the other day that the time 
had arrived when’ a Select Committee 
should be set up to consider the -desir- 
abilitv. of broadcasting the proceedings 
in both Houses of Parliament. But a 
plebiscite, is surely necessary to ascertain 
whether listeners themselves favour the 
idea of having political speeches. often 
of.a tedious nature, added to the burden 
which they already (sometimes) bear. 


occo 


Afternoon Speeches Only ? 


It is true that many of the speeches 
would be transmitted in the afternoon, 
when the average listener who wants 
entertainment and amusement is engaged 
in his normal avocation. So far as the 
evening speeches are concerned, difficul- 
ties could be overcome by allocating a 
special wavelength to parliament and 
carrying on with the station programmes 
as usual on their own wavelengths. 
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Difficulties to be Surmounted. 


The B.B.C. is always willing to broad- 
cast matter of importance and interest 
from the public point of view, and while 
there is no inseparable difficuity in ar- 
ranging to broadcast parliamentary 
speeches limitations are imposed by the 
nature of the arrangements which would 
be necessary in such places as the House 
of Lords and the House of Commons, It 
will be comparatively simple, for in- 
stance, to broadcast the front bench 
speakers without the interjections and 
other interruptions, but if it were desired 
to transmit the back-benchers as well, 
the ideal arrangement would be for each 
Member to have a microphone of his awn 
and a plug so that he could put himscif 
into circuit when he rose to speak. That 
might, however, upset | parliamentary 
etiquette, for how could the speaker put 
his hat on if he had a microphone appa- 
ratus attached to Ins head? It might 
also be necessary to have a separate high 
power: station to broadeast Parhament on 
a greater wavelength, and so avoid inter- 
ference with the ordinary B.B.C. pro- 
orammes. The cost of such a station 
wight be inm the neighbourhood of 
£20.000 to £30.000. These are the chief 
points that would call for solution when 
the Select Committee met. 


ocoo 


Tipsters, Take Note. 


The Canadian Parhament has adopted 
a resolution prohibiting the broadcasting 
of racing odds and selections. but the 
Bill, if at becomes Jaw. will only contro! 
the activities of the bookie in a hmited 
degree, as American broadeasting sta- 
tions would not be affected, and there 
would still be nothing to prevent the 
Canadian racing enthusiast from picking 
up information broadcast from American 
stations. 

The problem of 


broadcasting racing 
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H FUTURE FEATURES. 


Sunday, April 12th. 
London, 3 pm. no oo aan 


London, 9 pem. ai A 

Aberdeen, 3 p.m. ... TA ct 
Monday, April 13th. 

London, 8 pm... aan ii 


Glasgow, 8 p.m. 


Tuesday, April 14th. 
London, 8 p.m. 


5XX, 8 p.m. N ie 
Wednesday, April (5th. 

Cardiff. 8 p.m... Be shi 

Glasgow, 8 p.m... ee 

Belfast, 7.40 p.m. ... AN 


Thursday, April 16th. 
London, 8 p.m. ... Ss ve 
Birmingham, 8 p.m. 
Aberdeen, 8 p.m. 
Glasgow, 8 p.m. 


Friday, April 17th. 
Bournemouth, 8 p.w. 
Manchester, 8 p.m. 


Tehaikovsky 

Stations.” 
De Groot and the Piccadilly Orchestra. 
Bach Afternoon. 


Star Ballad Concert. 
Chamber Musie and Drama. 


S.B. to other 


Concert. 


Bank Holiday Programme. 
Old English and Pasteral Scenes. 


S.B. to all Stetians 


Pre-War Reminiscences- II. 

Operatic Night. 
burgh, and Dundee. 

Symphony Concert. 


S.B. to Aberdeen, Edin- 


~ 


Chamber Music and Drama. 
British Composers’ Night. 
Operatic Night. 

Jacobite Memories. 


Comic Opera Night. ‘La Maseotte.”” 
“Symphony 
Orchestra. : 


with = Angmented 


Concert 


Glasgow, 8 pom... a .. Neots Composers and Authors. 
: Saturday, April 18th. 
: London, 8 ppm... an Musical Comedy Night. : 
Bournemouth, 8 p.m Operatic Cross-Word  Puzz'e, S.D. to: 
SX NX. : 
Glassow, 8 p.m. Around the British Isles in Folk Seagal: 
Dance. 


Belfast. 7.20 p.m. ... er Pe 


es. asosssosroneososososoressseressososooserove ogoressos- seoses: voeproserorveaes 


odds may in future call for legislation 
throughout the world, as there will be no 
scientific barrier in the way of the dweller 
in Montreal from indulging m a flutter 
on a race in Eugland, or alternatively, to 
prevent a Londoner from backing a horse 
im oan Australian race on starting price 
information broadcast from Melbourne or 
Svdneyv within a few seconds of the com- 
eneement of. the race. 
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Mr. Clifford W. Collinson. 
Mr. Clifford W. Collinson. who has 


given several talks from 2LO, including 
“ Surfing at Sydney,’ and South Sea 
topics. suffered minor injuries m the 
disaster to the Bordeaux-Paris express 
the other day. 

In a recent 
said : 

“I am very sorry that the condition of 
my throat will not permit me to give my 
wireless talk nest Saturday evening. My 
throat has been bad now for over two 
months, and under medical advice I am 
proposing to take a short sea trip. 

"A friend of mime, a captain in the 
Mereantile Marine, is sailing for Alicante. 
in Spain, to-night, and I have arranged 
to go with bhim. F hope the trp will 
effect a cure, so that I shall be in good 


letter to the B.B.C. he 


The Orchestral Players’ 
Concert. 


Benevolent Fid 


ee eee cee eee ee eee eee eee ee eee Pee eee eee Tee) eecceverre 


health for my next engagement at 2O 
on Apal 11th.” 


ooo0oo 


A Real Globe-Trotter. 


Mr. Collinson has travelled on Hners. 
sailing ships, and tramp steamers, and 
onee said that he had been round and 
round the world tJi he got dizzy, and 
stepped off on a South Sea island. 

He has shot alligators in the trepics. 
rapids in America, and diee in Alaska. 
He has caught salmon in British Colum- 
bia and malaria in the Solomon Islands: 
has vaised wheat in Canada and Cain in 
China: has spent money m Java, (ime m 
Japan, and Christmas in the Philippines: 
aud has grown coconuts in the Somb 
Neas and whiskers im Borneo, where pre- 
sumably he was m need of hirsute 
adornment. 


oocoe 


Licence Fees in Other Countries. 


Austrahan listeners are complaining of 
having to pay a licence fee of 35s. 3; the 
Germans protest against 2s. a month. 
which is the contribution enforced upon 
them for their entertainment : so listeners 
in Great Britain should take keart of 
grace, as thei case might be far worse 
than at is. 
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HOW TO MAKE VALVES. 


An Inexpensive Method of Valve Construétion Within the Reach of the Amateur. 
' By G. R. M. GARRATT ({5CS). 


N the past, amateur wireless enthusysts have, I think, 
been tod much inclined to'regard the manufacture 
of valves as a monepoly of certain large firms 

equipped with expensive and efaborate machinery. It is 
therefore my object to disprove this belief and to show 
that the average amateur is quite as well able to con- 
struct his own valves as anyone else. I am ready to 
admit that plenty of patience and spare time are re- 
quired, but there is no reason why anyone possessing 
these qualifications should not become proficient at vale 
construction. It is an occupation which is capable of 
providing endless interest and opportunities for private 
research work, and at the same time the initial outlay 
is not beyond the reach of the average amateur. 

The most expensive items in the equipment are the 
glass-blowing apparatus and the pumping apparatus, but 
at the outside the total expenditure need not exceed £5 
or £6. Such a sum is not excessive in view of the 
interest to be derived from such a hobby. 

The ie blowin appara- 
tus consists briefly of a smal] 
blow-pipe and a pair of foot 
bellows. The blow-pipe is 


forced air from the bellows. 
Fig’ 1 is a sketch of the 
usual arrangement, and it 
may quite easily be con- 
structed from odd pieces of 
brass tube. The gas is led 
up the outer tube, while the 
| air is forcer up the inner tube 
and through the fine jet at the end. Such a blow-pipe 
will give a very hot, concentrated flame, which is very 
suitable for glass blowing. 


Fig. 1.—The usual arrange- 
ment of a biow-pipe. 


Double-acting Bellows. 


The bellows are rather difficult to make at home, and 
it is certainly advisable to buy them ready made. It is 
‘essential that they should be double-chamber bellows, 
in order to give a constant steady flow of air. A jerky 
flame varies so much in temperature that the glass is 
Hable to crack. 


Double-acting bellows are rather difficult to make, 


owing to the valves and the complicated binding, but they . 


In case anyone should attempt 


SMALL 
WEIGHT 


are fairly cheap to buy. 


STEP HINGES 


VALVES 


HINGE 
Fig. 2.—Explaining the construction of double-actiag bellows. 


worked off coal gas, and the ` 


the construction of one—and it is certainly not beyond 
the capabilities of an average man—a diagram (Fig. 2) 
shows the main points. 

On the downward stroke the air in the lower chamber 
is forced ‘into the upper chamber, which it leaves by 
means of the outlet pipe. A weight on the top keeps 


f 


f 
DEWAR CUP 
FOR LIQUID AIR 


7 


Fig. 3. — Arrangement of the 
apparatus lor exhausting the 
ve. 


b 
the pressure fairly constant. During the upward stroke, 
air is drawn into the lower chamber, but it is prevented 
from entering or leaving the upper chamber by the valve. 


The Vacuum Pump. 


Valves, to be of any real use, require a very hard 
vacuum, and to produce this a highly efficient pump 1s 
required. As a rule, eficient vacuum pumps are ex- 
pensive pieces of apparatus, but the one described here 
is neither expensive nor complicated, although it 1s, per- 
haps, somewhat tedious-in operation. | 

Referring to the illustration, Fig. 3, CD is a long glass 
tube about 45in. in length, down which mercury is 
allowed to flow from the reservoir A at the top. The 
lower end is fastened into a glass vessel, B, by means. 
of a cork. A few millimetres above the level of the 
lower end of the tube is a small spout from. which the 
mercury can escape, to be returned at intervals to the 
reservoir at the top. 

The tube CD is attached to the reservoir at the top 
by a piece of rubber ‘‘ pressure tubing,” which is fitted 
with a strong adjustable clip to regulate the flow of 
mercury. The upper part of the tube CD branches off 
into another tube communicating w ith the valve to be 
exhausted. 

The mercury is allowed to fall drop by drop down 
the tube, and as each drop passes the branch tube it 
carries with it a small quantity of air which is drawn 
out of the valve. As soon as the mercury starts to flow. 
the exhaustion commences, and the whole tube is seen to 
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How to Make Valves.— 
be filled with little pellets of mercury separated by small 
drops of air. 
the bulb B. 
After the exhaustion has been proceeding for some 
time it will be noticed that the air dividing the drops of 
mercury gets smaller and smaller, unt the lower part 
of CD appears to contain a solid column of mercury 
about 30in. high. At this stage of the operation a con- 
siderable metallic noise is heard, caused by the drops of 
mercury falling on the top of the column, without en- 
closing any air to act as a cushion. The evacuation is 
as complete as the pump will get it when the drops of 
mercury fall without enclosing the slightest air bubble. 
Such a pump, however, is itself scarcely able to pro- 
duce a sufficient vacuum for evén the softest valves, and 
certain other precautions have to be taken to ensure suc- 
cess. A mercury pump alone will evacuate to a pr¢ssure 
of about .coog5 mm. of mercury, and it acts far more 
cficiently when the temperature is very low. The reason 
for this is that the vapour pressure of a liquid such as 


mercury decreases with the temperature, but it might be 


fhentioned that a mercury pump will in fact evacuate to 
a pressure rather lower than the vapour pressure of the 
mercury at that temperature. 


Exhausting the Valve. 


One serious defect of the pump is that it will not 
deal with water vapour, and, consequently, traps have 
to be inserted to absorb water vapour and mercury vapour. 

These consist of two small glass bulbs containing 
respectively gold leaf to trap the mercury vapour, and 
phosphorus pentoxide to trap the water vapour. 

In order to reduce the pressure of the gas in the valve 
bwlow the limit of the pump, it is necessary to make use 
of the ability of charcoal to asborb gases. By the use 
of carbon absorption apparatus it is possible to obtain 
very hard vacua indeed—about 3 x 10°* mm. is a normal 
value. Oxygen, nitrogen, and water vapour are readily 
absorbed, hydrogen and carbon dioxide rather less 
so, and helium. neon, and argon least of all, but as 
these latter exist only in minute quantities their pres- 
ence is of insufficient importance to justify serious atten- 
tion. If carbon absorption apparatus is used, a trap 
for water vapour is unnecessary. 

The actual process is as follows: The apparatus is set 
up as in Fig. 3. Each part of the apparatus should be 
joined up with glass tube by means of the blow-pipe in 
preference to pressure tubing, and small constrictions 
should be made as indicated to facilitate the sealing-off 
process. ‘The pump is started and left running until it 
is judged by the sound of the mercury that the pump has 
done its work. Then a flame from a Bunsen burner is 
gently applied to the carbon container in order to expel 
some of the gases already absorbed by the carbon. At 
this point the filament must be heated as brightly as pos- 
sible and a fairly high potential applied to the anode. 
The grid should) also be connected to the anode for a 
short time, but care must be taken to see that it docs not 
melt. After a short time the grid may be connected te 
the filament leads. ‘The object of this process is to bom- 
bard the electrodes and force them to give off any ab- 
sorbed gases. If it is possible, the glass of the valve 
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Air and mercury escape by the spout of 


and dry to start with. 
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itself should also-be gently heated to drive off stray 
gases. These absorbed gases consist mainly of hydrogen 
and water-vapour, and if they are not removed at this 
stage the valve will become soft after a little use. The 
gas seems to cling tenaciously to the surface of the glass 
and the electrodes in the form of a condensed surface 
layer, but when heated to.a temperature of 200° or 
300° C., practically all the gas is liberated. Jf this is 
pumped off now, the performance of the valve will be 
far more constant in use. Se 

All this time, while- the electsodes and carbon are 
being heated, the mercury pump is still in operation, but 
after ten or twelve minutes the constriction on the pump 
side of the carbon container may be sealed off with the 
blow-pipe and the pump stopped. The carbon may now 
be allowed to cool while the valve is still heated, and 
after a few minutes the carbon container should be 
lowered into a flask of liquid air. The liquid air should 
be kept in a special flask, or it will evaporate speedily. 
This action causes the carbon to absorb the very last ` 
traces of gas, and after a few minutes the valve may be 
sealed off at the pip. Care must be taken to heat only 
as much of the glass as is necessary to make a per fect 
seal. 

The filament wire. which is obtainable from Johnsen, 
Matthey and Co., 78, Hatton Garden, London. 


E.C.1, is made of tungsten. It is made in a large 
number of standard sizes, but wire intended to carry 


about .4 amp. is most suitable for receiving valves. 

» The construction of dull emitter valves should not be 
beyond the capabilities of an amateur, but, as a rule, 
they are not very rehabte. Either the filament coating 
falls off, the vacuum gives up, or the valve is too hard 
There are so many accidents 


Fig. 4.—Putting a new bulb on a valve. 


which may happen, and the finished product is so un- 
reliable that it is advisable for an amateur to confine 
his attentions to bright emitters. 


Dull Emitter Valves. 


In case any reader should care to experiment in this 
direction. a few details may be useful. It is necessary 
to make a thin layer of thorium oxide adhere to the 
filament, and this is most easily done by dipping the 
filament into thorium nitrate and then heating gently in 
a low-temperature flame to reduce the nitrate to the oxide. 
Care must be taken to use the non-luminous part of the 
flame, as the luminous flame deposits carbon, which ruins 
the filament as a dull emitter. The process of dipping 
the filament has to be repeated several times for goal 
results, but the whole coating is very delicate and Hable 
to be severely damaged by excessive heating or careless 
handling. 


APRIL Sth, 1925. 


Mow to Make Valves.— 

As a rule, it is easier to use the electrodes and ‘* foot ’ 
of an old valve and seal them into a new bulb than to 
repair the filament of a valve through holes in the bulb. 
The ebonite cap and glass bulb must be taken off, and the 
wires to the valve legs coiled up inside the foot. 


Fitting a New Bulb. 


Seal.a small glass tube on to the closed end of a 
lead glass test tube, which will act as the new bulb 
for the valve. The electrodes may now be laid inside 
the tube, the open end of which is sealed off with the 
electrodes loose inside, Fig. 4. 

Now allow the foot to fall gently against the closed 
end, and heat all round with the blow-pipe until the 
foot becomes entirely sealed to the end of the test tube. 
Then, with an odd piece of tube, pierce the bottom of 


the tube to gain access to the foot and the connecting Bs 


wires. Pull away with the glass tube as much of the 
glass round the seal as possible without reducing the 
strength of the seal. By blowing gently through the 
exhaustion tube, the seal may be gently rounded. 


allowed to cool very 


manufacturing. 
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After extensive glass work on a valve, it should be 
gently, and, if possible, should be 
kept at a high temperature for some time before cool- 
ing. If the valve is cooled quickly, the glass is certain 
to crack, sọ it pays to spend considerable time on this 
operation. 


\ Conclusion. 


In conclusion, the author would like to state that he 
has never had any experience with commercial valve 
‘The valves which have been made so 
far are not perfect, but as greater skill is acquired, the 
performance of the valve gets better, and there is no 
reason why, with greater skill, they should not be as 
good as any valves on the market. 

I hope that this article will help to stimulate amateur 
interest in experimental valve construction, and that it 
will show that valve manufacture is' not limited to large 
companies with complicated and expensive instruments, 
but is an art which may be acquired by anyone possessing 
the necessary spare time. 


TAPPING COILS. 
A New Method of Making Taps on Cylindrical -Coils. 


. By P. J. 


p | IHE following method of tapping off a cylindrical 
coil will be found highly satisfactory and will give 
the finished coil an extremely neat appearance. 

Assuming that the ‘‘ former” is fixed in position in 
the lathe or winder, proceed as follows :—Cut two strips 
of ‘‘ sticky ’’ insulating tape, to be 3 or 4 inches longer 
than the axial length of the former, anıl lay the strips 
parallel to one another on the surface of the former, 
separating their adjacent edges by about jin. Their 
natural stickiness will usually suffice to enable them to 
remain in position without any additional support. 

Drill a hole in the former to secure the end of the 
wire in the usual manner, and loop the end of one of 
the tapes around the wire so as to subsequently secure 
it. Wind the coil in the usual way. laying the turns on 
the top of the tapes. When a tapping is required, raise 
the first tape, and, bending the wire sharply at right 
angles, bring it up between the tapes; then bend it in 
a sharp loop about an inch long, finishing with a second 


right-angled bend, over which the second tape is laid. 


Stretch the tapes tightly so that the loop projects sym- 
metrically between them and continue winding the coil 
on the top of the tapes until the next tapping is required, 
when the process is repeated. 


Terminating the Winding. 


Two or three turns from the end of the coil loop back 
-one of the tapes, and at the last turn cut off the wire. 
- leaving a free end of convenient length. and pass it 
through the loop. By firmly pulling the free end of the 
tape the last turn of wire is secured. Cut off the remain- 
ing ends of the tape which project beyond the coil and 
draw out the initial end of the coil from the hole in the 


PARMITER. 


former. The coil will now be secured by the tapes alone 
without the inconvenience of having its ends passing to 
the inside ọf the former. 

The ends of the loops are carefylly cleared of in- 
sulation and then tinned ready for soldering on the 
leads to the studs on the tapping switch. 


Best Spacing for Tappings. 


If tappings are to be taken every few turns along the 
coil it is advisable to lay on the tapes at an angle of about 
30° to a line passing through its axis, as then the turns 


~~—TAPE s 
FINISHED 


TAP 


Method of making a tapping 
loop. i ` 


will be ‘‘ staggered °’ around the periphery of the coil, 
rendering the process of making connection to the loops 
casier and more expeditious. In addition the taps will 
have a larger space between them, which is an advantage, 
as the self- -capacity of the completed coil will be lower 
than when the taps are arranged closer together.» 
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A Review of the Latest Products of the Manufacturers. 


A USEFUL PLUG AND SOCKET 
TERMINAL. 
The “ Multi-Kontact ” (M-.K.) plugs 
and sockets produced by Messrs. Belling 


& Lee, Ltd., Seay Works, Ponders 
rnd, Middlesex, 


are extremely 
A well made, and 
provide a cou- 


ventent and cer- 
tain method of 
connecting the 
aerial, earth, tele- 
phones, batteries, 
ete., to a receiver. 

The sueeess of 
these units is due 


largely to the 
C special arrange- 
ment of lateral 


slits in the plug C. 


sa When a single 

í C longitudinal slit is 
/ me employed to give 
aT ieee springiness to a 

: plug, the two 

pede i tall Tit Pi do s frequently 
p aia become pressed 


together and a 
loose and uncertain 
contact results. 
This condition is 
not likely to ‘occur 
with the method of slitting employed in 
the M.K. plugs. 

The upper part of the plug is turned 
out of insulating material, and encloses 
a special form of internal chuck B. 
which will effectively hold stranded flex 
or any gauge of solid wire below No. 14 
S.W.G. The split chuck is securely 
fixed to the insulating sleeve, and is 
closed up by the threaded upper end of 
the plug C. The wire is inserted through 
the top of the sleeve at A. 

The socket is provided with a solder- 
ing lug F of small diameter, which 
reduces general heating of the socket 
when the joint is made. Indicating 
washers D are supphed marked with 
the lettering in general use, and also 
unmarked so that special markings may 
be adopted if required. 


An efficient plug and 
socket connection. 


0000 
“FERRANTI” INTERVALVE 
TRANSFORMERS. 


The name of Ferranti is well known 
to electrical engineers in connection with 
power transformer design and construc- 
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Ferranti type A.F.2. 
upholds the repu- 


tion, and the 
intervalve transformer 
tation for sound workmanship and 
reliable performance., which this firm 
has held for nearly 40«ggars. 

The core, though rather small in cross 
section, is constructed from thin lamina- 
tions of the best transformer steel, and 
titted together without air gaps. Special 
attention has been paid to the, winding 
of the transformer coils, the individual 
layers of which are separated with insu- 
lating material. The finished transformers 
are subjected to exhaustive electrical 
tests, which include, tn addition to the 
usual insulation iesis, an a.c. test of 
the transformation ratio (1:4) and a 
test for power loss in the windings and 
core. This transformer can be thoroughly 


The Ferranti intervaive transformer. 


recommended where reliability is of tirst 
importance. 

The address of the manufacturers is: 
Messrs. Ferrami. Ltd.. Holingwood, 
Lancashire. 
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THE “ MICRO-RADIO ” POTENTIO- 
MET 


lt is often inconvenient, where space is 
limited, to tit a potentiometer of the 
circular type, and a neat instrument of 
the type illustrated herewith can often 
be use with advantage. The resistance 
of the “ Micro-Radio” potentiometer 
winding is 450 ohms, and is wound as 
a single layer on a cylindrical former 13 
in. long. and § in. in diameter. The 


bushes, spindles, terminals, etc., are well 
made, and the silver plated finish gives 
the component a pleasing appearance. 


.â 


The ** Micro-Radio" potentiometer. 


The distributing agents for ©“ Micro- 
Radio” resistances and potentiometers 
are Messrs, J. F. Smith, 94-96, Hurst 
Street, Birmingham. | 


OoO000 
THE RRISNI VARIABLE GRID 


The adjustment of the resistance in this 
component, manufactured by the Chase 
Electrical and Manufacturing Co., Lid., is 
obtained by a shding rod, which may be 
pushed in, or pulled out, until the corect 
resistance is obtained. ‘Jhis method 
facilitates prompt adjustment where the 
resistance has to be varied over wide 
limits, and is superior in this respect to 
the screw adjustment usually “adopted in 
this type of component. It Ts found that 
fine adjustment is not more difficult with 
the slider than with the screw adjust- 
ment. 

The resistance range 
the product leaves the works, 


is tested before 
and the 


The ** Chaseway ” variable grid leak. 


to 0.001 and 20 
will be found to 
satisfy all the requirements of ordinary 
experimental work, 


adjusted 
This range 


limits are 
megohms. 


. 
| 
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The resistance element and slider 
adjustment are enclosed in a rectangular 
moulded case, which is mounted perpen- 
dicularly at the back of the panel with 
the usual “one hole” method of fixing. 
The approximate overall dimensions of 
the moulded case are 24x15x4 in. 

OoOo000 


` 


A SHORT-WAVE VARIO-COUPLER. 


The “ Fada ” vario-coupler is of rigid 
construction and is built up on a right: 
angle aluminium die casting. The rotat- 
ing coil is supported on a single spindle 
and -bearing so that the difficulty of 
aligning two spindles is avoided. The 
relative position of the fixed and moving 
coils is arranged in such a way that a 
movement of the tuning dial of 180 de- 
grees is necessary in order to change the 
coupling from the minimum to the maxi- 
mum position. An efficient stop is pro- 
vided on the moving coil, so that it is 
possible to make the connections to this 
coil through flexible leads. 


The “ Fada '' short-wave vario-coupler. 


Three tapping points are provided en 
the outer coil, and the wavelength range 
is stated by the makers to be 70 to 150 
metres. Supplies are obtainable from 
Messrs. Henry de Leeaw, Sentinel House, 
Southampton Row, London, W.C.1. 
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AN EMERGENCY SOLDERING 
OUTFIT. 

When there is difficulty in heating an 
ordinary soldering iron, the electrical 
soldering set manufactured by the Gos- 
well Engineering Co., Ltd., 12a Penton- 
ville Road, London, N. 1, may save the 
situation. 

Local heating of the parts to be sol- 
dered is obtained by passing a current 
from a 4 or 6 volt accumulator through the 
carbon electrode acting as the “iron,” 
“and a metal return electrode, pressed 
against the work at a suitable point. To 
localise the heating, the return electrode 
must be situated as near as possible to 
the joint. An accumulator of large 
capacity, such as a car starter battery, 
should be used, if possible, as the dis- 
charge current, when the joint is being 
made, is heavy, and might damage a 
small battery with thick plates. 

Instructions are sent out with each 
outfit, and the cost is 5s. 6d. 


Vy, 
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A Novel Soldering Outfit. 
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A WELL-MADE VARIABLE 
CONDENSER. 


Sound mechanical construction is of as 
great importance to the success of a vari- 
able condenser as careful electrical design. 
Variable condensers, more than any other 
components, are subjected to considerable 
wear, and the bearings and mounting of 
the plates must be built to withstand the 
strains imposed upon them. 

The outstanding merit of the variable 
condenser produced. by Messrs. Peto- 
Scott, 77, City Road, London, E.C.1, 
lies in its massive construction and 
reliability. In addition to the usual 
three securing bolts for the fixed 
vanes, a fourth 
spacing bolt is pro- 
vided to give addi- 
tional rigidity to 
the end plates. 
which are turned 
from solid ebonite 
of unusual thick- 
ness. The bear- 
ings are accurately 
machined and have 
a large surface 
area which renders the 
use of spring friction 
washers unnecessary. 
Contact to the moving vanes is 
made S a coil spring which 


ensures silent operation when 
the condenser is connected ın 
circuit. The bevelled dial ìs 


fixed to the plain spindle by a sei 
screw in the side of the tuning 
knob. 
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THE EDISWAN EARTHING CLIP. 


An earthing clip should be. readily 
adaptable to all the diameters of water 
pipes.in general use, and one of the best 
ways of providing this adjustment is to 
make use of a perforated metal strip 
clamped round the pipe. A clamping 
screw is inserted through two of the holes, 
the distance between these holes being 
adjusted to suit the diameter of the pipe 
that is to be used for the earth return. 

In the Ediswan carthing clip (WL.241) 
the strip is of’ soft copper, perforated with 
ysin. holes, whose centres are spaced jin. 
apart. The clamping screw and nut are 
specially designed to simplify insertion in 


An adjustable earthing clip. 


the perforated strip and to prevent rota- 
tion of the nut when Hgntening up. All 
the parts are well tinned, so that a good 


electrical joint will be_obtained if the 


pipe is well scraped and cleaned. . 
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SIFAM ELECTRICAL INSTRUMENTS. 


In the double-scale instruments of this 
make referred to in the last issue, it 
should be noted that the L.T. scales are 
marked on the dial in red. A panchro- 
matic plate was used in making the photo- 
graph of the instrument, and in 
consequence the red scale and markings 
were not recorded on the white back- 
ground. The scale is from 0 to 6 volts. 


The Peto-Scott 
variable condenser: 


A 39 


-> 


The Editor does not hold himself responsible for the opinions of his correspondents. 
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Correspondence shouli be addressed to the Editor, ‘‘ The Wireless World,” 189-140, Fleet Street, E.C.4, and must be accompanied hy the writer’s name and address. 


GERMAN BROADCASTING ON A CRYSTAL. 

Sir,—For three nights in succession (February 20th, 21st, 
and 22nd), between 7 o’clock and 8.30 p.m.. I have pickéd up 
a German broadcast transmission on a crystal. 

This was done quite independently of a valve. The recep- 
tion was remarkably good, much stronger than either Eiffel 
Tower or Radiola, and only ignorance of German prevented 
nie from hearing the name of the station. 

- As the wavelength is near 290 metres, I conclude that it must 
he Hanover. 

Tie receiver used was a Mark III*, utilising the perikon 
detector, an arrangement hardly as sensitive as the more 
modern wire contact-galena combination. It should therefore 


be possible for many of your readers tu pick up this 
transmission. 
Lee, S.E.12. W. KIRBY. 


—s 


DISTURBANCE ON KDKA’s SHORT WAVELENGTH. 


Sir,—On the night of 3rd/4th February a peculiar pheno- 
menon was observed here, and I would be interested to hear 
if other observers had a similar experience. At about 0200, 
KDKA started transmitting a “query ” programme, the trans- 
mission being S.B. from WGY, WJZ, WRC and KDKA. 
Listening on the 60-odd metre wavelength, the concert was 
all but blotted out by the most appalling outbreak of 
“howling” from oscillating sets I have ever heard. Some 
of the noises sounded as if coming from across the street, so 
loud were they. Up till that hour and date I have hardly ever 
heard a squeak on KDKA’s short wave, and during the earlier 
part of the night, before the S.B. commenced, there was 
absolutely no mterference. 

Is it possible that KDKA picked up the programme by radio 
and the “howls” were those of American amateurs trying (or not 
trying) to tune in KDKA? If so, I am truly thankful my home 
is not in the States. The experiences of other amateurs would 
throw some light on the matter. 

With reference to the calibration signals from U.S. Bureau 
of Standards, I heard these from WWV early on February 6th. 
Strength was very poor compared to the average American 
amateurs’ signals, and the speed of transmission was such that 
only listeners with a fairly good knowledge of morse could read 
every word. The note, pure c.w., was unsteady and QSS was 
pretty bad. It is interesting to note that KDKA’s wavelength 


appears to be about 65 metres from these tests 
Glasgow. 


J. GORDON RITCHIE. 
TRANSMITTING TO U.S. ON TWO WATTS. 


Sir,—With reference to the item under “ Transmitting 
Notes”? in The Wireless World of March 18th on my com- 
munication with the United States with a power of only two 
watts, I give here further details of this event, which mav 
prove of interest. 
On February 15th, the first time for three months on which 
Station SSI was put into operation for ‘Transatlantic work, 
T succeeded at midnight, G.M.T.. in getting inte communica- 
tion with American station ULPL, who reported my signals 
as easily readable, but not strong. I informed him of my 
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put power, which was only eleven watts. U1IPL expressed 
surprise, and asked me to reduce my power. This was done 
in successive stages to approximately 8 watts, 5 watts, 35 watts, 
and finally 2.2 watts. ‘Transmissions on all these power inputs 
were acknowledged successively by U1PL. . Nothing under 
2.2 watts was attempted owing to the difficulty in keeping the 
wavelength steady on the transmitter adjustments used, and 
the danger of the signal being lost in QRM from other stations 
on this side, many of whom were working at the same time. 
The final power used has been measured as 240 volts at 9 
milliamps. 

The exceptional part of the test is the aerial nsed here. The 
usual aerial had been blown down in the gales then raging, 


and in its place a temporary single wire was erected, the com- . 


plete length being 70 feet, and reaching from the lead-in 
7 feet from the ground up to a point 28 feet high on a mast, 
aud then down again to one of the counterpoise posts, the 
height of the aerial at the far end being only 10 feet, and 
within 5 feet of the counterpoise. The counterpoise consisted 
of four wires, 50 feet long, spaced 4 feet, and about 6 feet high. 

Power for the transmitter is provided by a 15 watt M.L. 
anode converter run off accumulators, there being no power 
mains in the district, and the power is therefore limited for 
transocean tests. The circuit used is the inductively coupled 
Hartley, and as oscillator a single Mullard 0/15 valve is used. 
‘The emitted wave is pure and by compensating devices has 
heen made perfectly steady. 

Confirmation of the low power tests has been received by 
letter from UIPL, and great credit is due to him for his 
remarkable reception, and for his resource in asking for the 
reduction in the power input at this end. I understand that 
he uses a Reinartz receiver for short wave reception. 

It should be added that the wavelength used by this station 
for the low power tests was 96 metres, and it would he 
interesting to hear opinions on the cfficiency of the aerial 
system used. C. L. NAYLOR (GS5SI). 

Shrewsbury. ——— 


SHORT-WAVE RECEPTION. 


Sir,— With reference to the short-wave set described in your 
issue of February lith, designed by Mr. W. James, I have 
pleasure in passing you the following information, which may 
be of interest. i Ki 

Using a set with coils made up according to the instructions 
aud only the detector, I have logged during the past three weeks 
about 150 stations, and seem to gather a fresh bunch every 


night. The best DX achieved so far has been UZBY and GIUI 
(Mosul). This latter station came in at abont R.4 to 5 and 


was heard working G6NF at about 11.00 G.M.T., March 16th, 
1925. 

Lam not using potentiometer control, but, nevertheless, find 
the control of reaction delightfully smooth, and have no trouble 
in making the set oscillate over the full tuning range. My 
aerial is not by any means good, being a single wire about 
E5 ft. long, at an average height (electrical) of 15 ft.. and 
slightly screened. I intend fitting a new ‘square Jaw condenser 
with vernier, when I anticipate the tuning will be considerably 
improved. J. L. OAKLEY. 

Brixton Hill, S.W.2 
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Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Causes of Valve Distortion. 


READER has noticed that we in- 

variably advise that the type of 

power valve advertised as being 
specially manufactured for use in resist- 
ance coupled amplifiers, should nog be 
used in the final stage of a resist- 
ance coupled, or indeed any, amplifier, 
and he enquires the technical reason for 
this. 

[It is well known that the maximum 
volume which any valve is capable of 
handling without distortion is determined 
by the length of the straight line portion 
of the grid-volts anode-current character- 
istic curve. The normal grid potential 
should be so adjusted by means of biasing 
cells that it les midway between the 
lower bend extremity of this line and the 
point where grid current commences to 
flow. If too low an anode voltage is used 
the length of this line will be considerably 
reduced. It is obvious that the maximum 
grid voltage input which can be applied 
to the valve without causing distortion 
is limited by the length of this straight 
portion. With valves of the D.E.5 type 
the length of the straight portion will Bs 
fairiv considerable, very much greater 
than is the case with a valve of the ordi- 
nary type. This type of low impedance 
valve has not, of course, a high amplifica- 
tion factor. Consequently, although it is 
capable of dealing effectively with a large 
input power, it is aot a very good valve 
for stepping up the intensity of signals of 
comparatively small amplitude, such as 
will usually be met with in the first stage 
of a resistance coupled amplifier. For this 
purpose valves having a high amplifica- 
tion factor have been designed by various 
manufacturers, a good instance of which 
is the D.E.5.B. These valves will be 
found excellent for use in a resistance 
coupled amplifier, but they possess a short 
length of straight line portion of the 
«characteristic curve we have been discuss- 
ing. Since strong signals are expected 
in the last stage of an amplifier, it is 
obvious that this valve is unsuitable for 
this position, and a valve of the D.E.5 or 
power type should be used. In the case 
of signals of exceptional strength, a valve 
having a still greater permissible grid 
voltage swing, such as the I..8.5 or 
L.S8.5.A., should be used. The high 
amplification factor type of valve, besides 
being extremely useful in a resistance 
esupled amplifier, will also be found very 
effective as an H.F. amplifier on medium 
and long waves provided suitable pre 
cautions are taken. 


‘wound anode choke coil, 


A Stable Three-Valve Circuit Employing 
Two H.F. Valves. 


CORRESPONDENT has written us 
asking for a circuit employing two 
high frequency valves, one of 

which can be sharply tuned, and the other 
coupled by means of an _ aperiodically 
which will 
respond fairly uniformly over a small 
band of wavelengths. © 

We give below a circuit suitable for 
accomplishing this. It will be noticed 
that we include the tuned stage first, the 
second H.F. valve having the un-tuned 
coil in its anode circuit. Selectivity is 
obtained, of course, by means of the tune? 
anode circuit. If the first valve is made 
aperiodic and the second one tuned, the 
circuit will usually be found not so selec- 
tive, since the aperiodic coil in the first 
stave will amplify signals coming in on 
different wavelengths, and as these are all 
passed to the second H.F. tuned valve, 
it is obvious that this tuned circuit will 
have stronger interfering signals to elimi- 
nate than is the case when the tuned 
anode is used in the first stage. The 
tuned circuit then only amplifies the signal 
which it is desired to receive, which is 
passed on to the second valve and ampli- 


Correct Method of Using Spade Tuning. 


CORRESPONDENT has written to 
us saying that he has been experi- 
menting with the “ spade ” method 

of tuning by removing the variable con- 
denser which is connected across- the 
aerial coil of his single valve set and 
bringing a copper disc into close proximity 
with the aerial coil, but he has not been 
able to produce the same volume from a 
given station as with the more conven- 
tional method. Loudest signals are 
obtained when the disc is moved away. 


_ from the coil. 


The latter remark gives the key to the 
difficulties which our correspondent has 
experienced. It is evident that he is 
attempting to employ spade tuning using 
the same aerial coil which he has found 
to give good results when using the more 
conventional method. When tuning with 
a coil and parallel condenser it is neces- 
sary, as is well known, to employ a coil 
of such an inductive value that in con- 
junction with the aerial it does not quite 
tune up to the wavelength which it is 
desired to receive. The circuit is then 
brought into resonance by a small amount 
of added capacity which is provided by 
the variabie condenser. The effect of 


A three-valve receiver, with two stages of H.F. and valve detector 


fied still further. Jt must not, of course, 
be expected that this circuit will be pro- 
ductive of such good results as regards 
sensitivity and selectivity as when two 


sharply-tuned stages are used, but it will 


be found more stable, and as there is one 
less control, it will, of course, be more 


. simple to tune. 


bringing a sheet. of copper into the 
magnetic field of a coil carrying alternat- 
ing or oscillatory current is to set 
up small currents in the copper which 
are known as “eddy currents.’ These 
currents produce magnetic fields of their 
own which act in opposition to the 
macueltic field of the coil, thus reducing 
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the number of magnetic lines of force 
associated with the coil. The result of 
this is, of course, to reduce the effective 
inductance of the coil; consequently it 
‘will not respond to so great a wavelength 
as when the copper sheet or disc is not 
present. It will be seen, therefore, that 
in order to employ ‘‘ spade ” tuning suc- 
cessfully we must employ a coil of such a 
size that in conjunction with the aerial it 
naturally responds to a wavelength 
slightly in excess of that which it is 
desired to receive. If a copper disc is 
now brought into the sphere of influence 
of this coil, its effective inductance can 
be slightly reduced until it is in tune 
with the incoming signal. Obviously, the 
nearer the natural period of the coil and 
the aerial to that of the incoming signal, 
the greater is the efficiency of this 
method of tuning. If a fairly large band 
of wavelengths is required to be covered 
with, one coil, however, a larger coil 
giving a bigger margin for the operation 
of the “spade” must be employed. 
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Switching Arrangements of a Four-Valve 
Set. 


CORRESPONDENT has written 
regarding the diagram of a 
four-valve set which was published 

in this section of the journal in the issue 
of February 11th, 1925. He reports hav- 
ing obtained excellent results with this re- 
ceiver, both ag regards quality and dis- 
tance reception, but he informs us that 
upon attempting to add switching for 
cutting out one or more valves in the con- 
ventional manner, he has met with only 
partial success, since the receiver pro- 
duces considerable distortion except when 
both L.F. stages are used, and he asks us 
to suggest a cause fov this. 

It is well known that however carefully 


REACTION OOIL 


00005, F 


AERIAL 
COIL 


A je 


Wireless 
World 


we design a low frequency amplifier for 
giving us pure reproduction by taking 
great care to use a correctly designed 
transformer or choke coil, and by employ- 
ing the correct type of valves we shall 
completely nullify these effects if we do 
not at the same time pay attention to the 
correct adjustment of the plate voltage 
and mean grid potential. In the circuit 
published in this section of the issue of 
February ilth, 1925, the correct adjust- 
ments of both these were given. The effect 
of putting switching into this receiver will 
make no difference when both low fre- 
quency valves are used. The usual method 
of switching out a stage of L.F amplifi- 
cation is to switch out the final amplifier, 
and to pass the output of the preceding 
valve through the telephone circuit. If 
we are using valves of differing character- 
istics in our L.F. amplifier, we shall, of 
course, have the anode voltages and grid 


potentials of the two valves adjusted: 


differently. Upon switching out the 


‘second amplifier and bringing the tele- 


phones into the plate circuit of the pre- 
ceding valve. it is obvious that we have 
now changed the anode voltage of this 
valve. If this first valve, therefore. is a 
valve of different characteristics, having 
its anode voltages and grid potential ad- 
justed accordingly. it is obvious that dis- 
tortion will be caused when we alter its 
plate voltage without at the same time 
altering the mean grid potential. If the 
sWitehing arrangements given in the cir- 
cuit below are carefully followed out, this 
trouble will be avoided. = 
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Fixed Coadensers. 
READER has asked a number of 


queries concerning fixed condensers, 
one of which is the reason for the 
fact that a mica dielectric condenser of a 


ejeje. 


Method of connecting switches to a receiver so that one to four valves may be 
: employed. 
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given capacity can be constructel with 
so much less bulk than can an air 
dielectric instrument of similar capacity 
rating. 

The capacity of a condenser is depen- 
dent on three factors, the variation of 
any of which will affect the capacity of 
the instrument. It is directly propor. 
tionate to the area of overlap of the 
plates; is inversely proportionate ta 


the distance separating the plates, and 


it depends also on a constant which is 
known as the sptcific inductive capacity 
of the dielectric or more shortly the 
dielectric constant. The inductive capa- 
city of dry air at a temperature of 
0° Centigrade and a pressure of 76 
centimetres is taken as the standard, 
and is reckoned as unity. The dielec 
tric constant of any substance is equal 
to the number of times it increases 
the capacity of a condenser over the 
capacity obtainable when air is used as a 
dielectric, all other factors being kept 
equal, A table is given below giving the 
dielectric constants of various substances 
which are likely to be encountered in the 
course of experimental work. All sub- 
stances, of course, including gases, have a- 
certain dielectric constant. It will be 
noticed that in-the case of various snb- 
stances, such as glass. the dielecti'c 
constant varies over a wide range. This | 
is due to gifferences in the quality of 
particular specimens. 


Air 1.00 

Paper 1.5 io 4 
Paraffin (solid) 1.9936 
Indiarubber 2.220 to 2.49% 
Ebonite 2.234 
Gutta percha .. 2.462 
Transformer oil ... Ze 20 
Sulphur 2.58 
Shellac ...... 2.74 to 3.7 
vass 3.013 to 10 
Wood : was .. §to6 
Silk on A .. 4.6 

Castor ull... ra .. 4.7 
Bakelite 5 to 7.5 
Mica 5.5 to 8 
Celluloid 7 to 10 
Distilled water 81.07 


-To revert to the original question, it 
will be obvious that a mica dielectric 
condenser of given size will have a 
capacity equal to that of an air-spaced 
condenser which is over five times larger 
in its physical proportions. 

Tn the usual type of variable condenser 
the capacity is changed by varying the 
area of overlap between the fixed and 
moving vanes. If at any time it is 
desired for some reason to greatly increase 
the maximum capacity of an airspaced 
variable condenser, it can be immersed in 
a suitable receptacle filled with trans- 
former oil. In the case of a condenser 
whose rated maximum capacity is 
0.001 aF, for instance, it is obvious from 


consideration of the above table that 
this value will be increased to about 
0.0025 nF. If the vessel contains castor 


oil instead of transformer oil, the capacity 
is increased 4.7 times. 
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THE FUTURE OF BROADCASTING. 


ono close on the statement by the Prime 

Minister that he proposed to set up a committee of 
both Houses to consider the question of broadcasting 
Parliamentary proceedings, comes the announcement that 
this question is to be deferred 
until the future of Broadcasting 
generally is considered prior to the 
date of expiration of the present 
Broadcasting Agreement between 
the B.B.C. and the Post Office. 

We may remind our readers that 
the present Agreement under which 
the British Broadcasting Company 
operates, with the extension which 
has already been granted, will now. 
terminate in the summer of 1926. 
Mr. Baldwin’s decision is to have 
an enquiry next winter so that the 
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enquire very thoroughly into the Broadcasting problem 
before making any hasty decisions as to the system 
under which the Broadcast service shall operate after 
the expiration of the present agreement. There are very 
many questions which will require consideration, because 
we are sure that many objections are to be found to 
the present arrangement, and not 
all of these objections will be 


brought forward by interests out- 
PAGE side the B.B.C. itself. 
301 0000 
303 
7 EMPIRE WIRELESS. 
X HE Post Office we see has 
309 recently again been the sub- 
ject of public criticism in regard 
314 to its attitude towards wireless 
315 and particularly Empire schemes. 


Sir. Alfred Mond, at a meeting 
of the council of the Empire Press 


Cabinet may be put in possession One-Vatve L.F. AMPLIFIER 319 Union recently, strongly de- 
of all the information necessary to By R. H. Cook. nounced the attitude of the Post 
assist them in deciding, when the ALL ABOUT YALYES S = Office, which he described as one 
time comes, whether the present ex- ù 8. i ki aa of apathy towards wireless 
perimental Broadcasting organisa- Ee ens a 326 development. He said it was 
tion has merited extension or pos- News fiOn roe CIVBS 328 clear that the Post Office does not 
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sible expansion, or whether it will Tar “Piece” Roite APPLIED TO like wireless, and we are con- 
be necessary to revise the whole Broapcast ReEcEIVING AP- tinually having impressed upon 
position and establish broad- PARATUS n. 329 us the much greater importance of 
casting anew on different prin- By R. L. Smith-Rose. i the other activities of the Post 
ciples. READERS’ PROBLEMS 351 Office in comparison. Sir Alfred 


Whilst some regret may be felt MITTITITITITITITITTLITITTI TTT TTT eee CRO e ris Mond took the view that if the 


at the prospect of considerable 
delay before the possibility of Parliamentary Broad- 
casting can be realised, yet, as we agreed in our J: ditorial 
comment last week, it is well that this new field of 
operation for Broadcasting should be introduced with 
caution, because it is not. likely that the general public 
will appreciate the new service unless they are introduced 
to it more or less gradually. 
It is welcome news that the Government proposes to 
6. 


Post Office persists in this atti- 
tude it would be better for them to go out of the busi- 
ness and hand it over to private enterprise, or, alter- 


natively, to devote to its development the same energy 


and determination . which private enterprise would 
ensure. j 
Unfortunately we feel that there is considerable 


justification for this attack upon the Post Office, which, 
when analysed, is an attack upon the Post Office system 
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more than upon actual work which it carries out. The 
principal fault in Post Office control of wireless. develop- 


ment, as, for instance, in the Empire scheme, is that 


even after plans have been approved and work has been 
authorised, the machinery of the Post Office organisation 
is so slow in operation that by the time work is actually 
in hand the designs are obsolete. 

Some considerable time ago we pointed out in these 
columns that in our opinion a great deal of overlapping 
and consequently unnecessary expenditure occurred 
owing to the number of different Government departments 
which were engaged in wireless development. We advo- 
cated that at least the wireless research work of the 
Government should be centralised, and that, as far as 
possible, this central wireless organisation should under- 
take research and design work for the Post Office, the 
Army, the Navy, and the Air Force. Each of these 
services would, of course, define their particular require- 
ments, but the central wireless department would prepare 
and submit designs to meet their requirements, and 
would be in a position to embody all the latest develop- 
ments with which it would be the business of that 
department to keep in touch. ; 

In this way those responsible for Government indes 
would be specialists, and the situation would no longer 
arise where, say, Post Office officials are expected to take 
responsibility in connection with wireless matters of w hich 
they have but a superficial knowledge. 

Unfortunately rivalry between the various Government 
services would hamper the introduction of such an 
organisation at first, and it is well known that during the 
late war a little co-operation in technical development 
might have resulted in greater progress, particularly in 
wireless. We consider, however, that such a centralisa- 
tion of wireless research ivould rapidly prove itself of 
such inestimable value that old prejudices would rapidly 
be overcome with the realisation of the importance of 
the- work which could be undertaken. 
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AMERICAN AMATEURS VISIT ENGLAND. 


T the time of writing, the first international amateur 
conference is due to take place in Paris. The 
conference is in point of fact the outcome of the visit 
made to this country and to France early last year by 
Mr. Hiram P. Maxim, 
dent of the amateur organisation, the American Radio 
Relay League. During Mr. Maxim’s visit to Paris an 
unofficial gathering of representative amateurs took place, 
and it was then decided to call the international con- 
ference which is now progressing in Paris, when very 
many matters of importance relating to the interests of 
amateurs throughout the world will be considered. 

At the conclusion of the conference, Mr. Hiram P. 
Maxim, Mr. K. B. Warner, Secretary of the A.R.R.L., 
and a party of prominent American amateurs who are 
attending the conference will pay a visit to this country. 

The occasion 1s an appropriate opportunity for the 
British amateur to show his interest in his Amertcan 
co-workers by extending to these representative American 
amateurs the heartiest possible welcome. 

The strongest ties exist between the amateur of this 
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who, as is well known, is Presi- 
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country and the United States of America. The first 
long-distance communication employing short waves was 
achieved between Europe and United States by amateurs, 
and, although France succeeded in reaching America 
first, British amateurs quickly followed, and since that 
date two-way direct communication has been permanently 
established with many friends on the other ‘side. 

It is impossible to over-estimate the importance of the 
American section of the amateur fraternity. The ama- 
teurs of the United States are by far the largest national 
amateur body, and their organisation, the American 
Radio League, is without parallel in the world. The 
amateur of America has, moreover, a unique position in 
so far as his status with his Government is concerned ; 
in no other country is such freedom extended to amateur 
activity. or such use made of the facilities so granted. 

The Radio Society of Great Britain_is making 
arrangements for the entertainment of the American visi- 
tors, who are due to arrive in London from Paris on the 
evening of April 21st. It is proposed to conduct the 
party to places of general interest in London, and 
arrangements have also been made to visit the British’ 
Broadcasting Company and several other places of wire- 
less interest. On the evening of April 24th the visitors 
will be entertained to dinner as the guests of the Society, 
whilst tickets can be purchased on application to the 
Secretary by any persons desirous of attending. Imme- 
diate application should be made for the tickets as the 
Society announces that its arrangements: will have to be 
completed by April 16th. 

In view of the fact that the officers of the Society are 
not authorised to appropriate the general funds of the 
Society to defray the cost of this entertaining, we are 
asked to state that it 1s hoped that it would be possible 
to cover the expenses incurred by voluntary contributions 
by members of the Society and others interested in the 
objects in view. No amount will be regarded as too 
small, and contributions should be sent to the Secretary 
of the Society. We feel sure that many of our readers 
will appreciate this opportunity of contributing towards 
the welcome which all must feel 1s due to our friends 
from across the Atlantic. 
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SHORT WAVE PERMITS. 


RANSMITTERS are about to win a very valuable 
concession from the Postmaster-General in the 
shape of permission to transmit on wavelengths of 23 and 
45 metres. ‘There only remains the question of allocating 
definite hours for this class of work. ; 
In America much has been done already on wave- 
lengths in the neighbourhood of 20 metres, notably by 
Mr. John L. Rejinartz (1XAM), of South Manchester, 
Conn., whose transmissions on 2r metres have been 
received in California, lowa, and Florida. These trans- 
missions gain their significance from the fact that they 
were carried out in broad daylight, and afford indication 
that the very low wavelengths may prove the salvation 
of the short wave transmitter for daylight working. 
Already certain British amateurs have strengthened the 
evidence on this point, 2KF and 5LF both having 
worked with America in daylight on 23 metres. 
18 
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ITH amateurs on short wavelengths, broad- 
cast stations on medium wavelengths (300- . 


500 metres), and the high-power station on a 


long wavelength (1,600 metres), a receiver capable of | 


receiving efficiently over a wide band of wavelengths is 
a very useful instrument to make. 


This receiver is designed for listening to distant 


stations with headphones, and near-by stations and the 
high-power station with the loud-speaker. Having de- 
cided what the receiver is required to do, its components 
can then be chosen accordingly. Do not assume that 
because a writer of an article recommends condensers and 
transformers of certain capacities and ratios that any 
condenser or transformer of the same value will do, for 
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Detector 
and Iwo Note 
Magnifiers 
with 


Tuned Reaction. 


By 


W. H. PAULETT. 


circuit sensitivity. This circuit is, of course, much use.] 
by amateurs, and with it America has been received on 
short wavelengths. In the writer’s opinion, no other 
three-valve set can equal it for all-round good results. 
Referring now to the circuit diagram, Fig. 1, it will be 
seen that the aerial tuning condenser has a capacity of 
0.0005 mfd., and that it can be connected in series with 
the aerial inductance coil by connecting the aerial to the 
terminal A, and the earth to terminal E. The condenser 
is readily connected in parallel with the aerial coil by con- 
necting the aerial to the terminal A’, and connecting the 
terminals A and E’ together. The reason fo: using four 
terminals for the series-parallel arrangement instead of 
the usual three is to avoid the necessity of removing the 


it will not; always use components of . rOoImtd A 

the same guality as recommended in the z O+H.7.1 

article, and if possible use better. Ba conn 

(Good results can only be obtained by z ii 

employing scientifically made com- : > 

ponents correctly arranged and care- 

fully connected up. 2mf ds 
In addition to good components one 

must have a good aerial and earth, a 

stable, selective, and sensitive circuit, 

and for loud-speaker work some means 

of distortionless amplification. The > -GB2 

present instrument employs a_ loose 

coupled detector valve with tuned re- ; -aB 

action and two stages of note magnifica- 

tion. The straight circuit ensures oa 

stability, the tuned loose coupled circuit “LT. 

selectivity, and the tuned reaction and ae 

potentiometer control of the grid Sie Up or e e al RE RGR i ae 
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Three Valve Receiver.— 
earth lead, which is permanently connected to E. The 
secondary inductance coil is ‘tuned with a smaller capa- 
city condenser, 0.00025 mfd., in order that as large an 
inductance coil as possible may be employed on short 
wavelengths. The reaction cail is tuned with a condenser 
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Fig. 2.—Drilling details of ebonite front panet. 
sunk for Ne. 


of the same value. Perhaps one may think this un- 
necessary, but when it is remembered that extreme range 
. with a detector valve is only obtained by critical control 
of reaction, the tuned reaction coil is very efficient. 


The grid condenser has a capacity of 0.00025 mfd., 


and the writer has found this value satisfactory for all 
wavelengths.. For the grid leak, however, one of 0.5 
megohm is -preferred for near- -by stations, and. one of 
1 or 2 megohms for distant stations. .A set of grid leak 
resistances ranging from 250,000 ohms to 5 megohms is 
very useful in conjunction with a potentiometer, as. they 
enable one to adjust the grid potential to exactly the best 
value. For short wave work and good quality reception 


the potentiometer is well yorti its cost and the small 


in. dia.; B, fin. dia.; C 
B.A. screws; F, jin. dia. ; 
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amount of current it consumes from the accumulator. 
As regards the inductance coils, these must be of the 
plug-in type in order efficiently to cover a wide band of 
wavelengths. In purchasing plug-in coils choose air- 
spaced, protected coils, in order to reduce losses to a 
minimum. 
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For the purpose of nakline one, two, or three valves 
to be used as required, the jacks J,, J,, and J, are pro- 
vided. . It will be seen that the primary winding of the 
low ratio first stage transformer is shunted by a fixed con- 
denser of o.oor mfd. when the plug is not inserted in 
the jack J,, and that the condenser shunts the phones 
when the plug is inserted. This condenser is necessary to 


- by-pass the high-frequency. component of the plate cir- 


cuit when reaction is used, and should be connected across 
the outer springs of the jack Je. ; 

A low ratio transformer is employed for the first stage, 
as the impedance will more nearly correspond with the 
impedance of the detector valve. If a six-volt accumu- 
lator is used, a DE 5B valve makes a good d detector, and 
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Fig. 3.—Arrangement of parts on the wodden base. 


APRIL 15th, 1925. 


Three Valve Receiver.— 

for a four-volt accumula- 

tora DEQ. The latter 
will require a special 

holder. For the first and 

second note magnifiers 

valves of the DEs5 class 

may be used, but remem- 

ber that, for distortion- 
less amplification, the last 

valve must be a oer 

valve. 

The second stage trans- 
former has a 6 to 1 ratio, 
which will ` give very > 
strong signals with a 
power valve. The plate 
voltages used with any 


ri 
@ 


type of valve should be View of the back of the set, showing the perticularly nest arrangement of the parts. The wires at 
those recommended by the the top are connected to the co older er the set is mountcd in the box. 


makers, and for this purpose a separate H.T. tap is 
provided for the detector valve. A separate grid bias 
terminal is provided for each L.F. valve, as it is found 
that, when using different valves requiring a plate voltage 
of 120, better results are obtained with different grid 
voltages. Of course, if both L.F. ‘valves are of the same 


AERIAL t SECONDARY 
Cou COIL 


Fig. 4.—Wiring diagram. The wires marked “ aerial coil,” ‘ secondary coil," and ‘“ reaction coil,"’: 


are connected to the three-—coil hoide 


make, the grid terminals GB1 and GBz can be con 
nected together, and a single negative lead taken to 
the grid battery. 

It will be noticed that the secondaries of the trans- 
formers are shunted by grid leaks of o.5 megohm, and as 
clips are provided these shunts can be removed and similar 

ee resistances of higher or 

lower value inserted as 
required. With Mar- 
coniphone Ideal trans-_ 
formers these shunts are 
not essential, but they 
are very convenient for 
raising or lowering the 
volume from the loud- 
speaker. Do not - forget 
to connect the rF and 
the 2uF condensers 
across the H.T. negatives 
and H.T, positives, as 
these all go to make 
better reproduction. . It 
will also be seen that the 
positive low-tension ter- 
minal is connected via 
the single-way switch to 
the valve rheostats; this. 
connection is of particular 
advantage, as one can 
regulate the electron 
emission from the fila- 
ments without altering the 
grid bias. 

From the photographs 
it will be seen that the 
valves, transformers, grid 
condenser, and grid leaks 
are mounted on a base- 
board inside the set,-and _ 
that the variable con- 
densers, rheostats, jacks, 
potentiometer, and aerial 
É and earth terminals are on 
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Three Valve Receiver.— 
the ebonite panel. The 
three-coil holder is 
mounted on the top of. 
the containing box, giving 
plenty of room for the 
moving coils. Here it 
might be mentioned that 
the flexible wires from the 
coil holder pass through 
short lengths of in. 
ebonite tubing: let into the 
top of the. containing box. These flexible wires should 
be of the type of ‘‘flex’’ used for connecting electric 
motor brushes to the brush holders; ordinary flex will 
not last very long on movable coil holders.. 

In wiring up the set, connect up the rheostats, potentio- 
meter, and filament circuits before fixing the transformers 


w 


me 


p: 


Another view of the back of the set. 


in position. The actual layout of the set can be readily 
understood from the photograph: and drawings without 
detailed description, while the leading dimensions of the 
ebonite panel, baseboard, ebonite terminal strip, and 
containing box are given in Figs. 2, 3, 5, and 6. No. 16 
tinned copper wire is suitable for all wiring, and should 
be stretched and cut into two- and three-foot lengths. Use 
tinned copper soldering tags 
and resin-cored solder, as 
these are little details which 
go to make a good set 

Take plenty of time 
over the — connecting-up 
part, and make sure 
that every connection is 
properly soldered; a badly 
soldered joint will give end- 
less trouble, besides being 
very difficult to locate. A 
point to remember in testing 
out the set is that a reaction 
effect will be obtained by 
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Fig. 5.—Details of the terminal strip. A, jin. dia.; B, Ain. dia.; C, fin. dia. 


set at zero, and.a reaction effect obtained by coupling 
the reaction coil to the secondary coil. If signals are 
weakened by this adjustment, the connections to the coil 
should be reversed. 

Tuning will be found very sharp, and both the tuned 
reaction and potentiometer control of the grid will take 
a little getting used to, 
but after a little prac- 
tice no difficulty will be 
obtained in cutting out one 
station in favour of another. 


APPARATUS REQUIRED. 
I Three-coil holder (Burndept). 
Set of plug-in coils. 

Rheostats, 6 ohm (Igranic). 
Jacks, Elwell type DC. . 
Jack, Elwell type SO. (phone). 
Grid leak mountings (Marcont- 
0:001 fixed condenser (Dubilier). 
0-002 fixed condenser (Dubilier). 
lel mfd. fixed condenser (T.C.C)). 
1 2 mfd. fixed condenser (T.C.C.). 
12 No, 4°B.A. terminals. 
1 On-and-off swilch (Connecticuf). 
4 1b. tinned copper wire. 

1 Ebonite panel, 24x 8X % ins. 
1 Ebonite strip, 15x2 Xx $ ins. 
1 Hardwood baseboard, 23in. x 7 hin. x ĝin. 

1 0:0005 mfd. varialle condenser with vernier (Sterling). 

2 0:00025 mfd. variatle condenser with vernier (Sterling). 

1 Potentiometer, 300 ohms (Igranic). 

2 Plugs, Elwell (one for loud speaker). 

3 Valve holders, anti-phonic (Burndepl). 

1 Marconiphone Ideal transformer, 6 to 1, or one of equal quality. 
1 Marconiphone Ideal transformer, 2:7 to 1, or one of egual quality. 
1 Set of grid leaks, -1 to 2 megohms (Marconiphone). 
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tuning the reaction coil, no SRR ee S oc — 
matter which way it is con- Breese ear ee p nems 
nected, and therefore the — —— ZA 

reaction condenser should be Fig. 6.—Details of the cabinet. The coil holder is mounted on the top of the cabinet as indicated. 
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À Section Devoted to New Ideas and Practical Devices. 


AN INDICATOR FOR DIALS WITH 
VERTICAL MOVEMENT. 

The adjustment of some vernier 
œndensers and variable grid leaks is 
accomplished with a motion vertical 
to the panel in addition to the more 
usual rotary adjustment. The 
“ Polar ’’ vernier condenser may be 
cited as a typical example. With 
condensers of this type some difficulty 
ls experienced in keeping records of 
settings for different stations and 
wavelengths, as the position of the 
rotary dial must be combined with the 
distance between the dial and the 
panel. 


A convenient way of combining the 


two readings is to provide at the side 
of the dial a rod of square or hexa- 
fonal section sliding in a metal bush 
in the panel. The centre hole in the 
hush is filed or cut with a drift to 
the same cross-section as the sliding 
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An -indicator slide 
for condensers with 
two movements. 


tod, the length of which must not be 
less than the travel of the condenser 
spindle. The side of the indicator 
rod nearest to the dial is graduated in 
equal divisions; a spacing of 1 mm. 
for the divisions will be satisfactory. 
As the condenser spindle is with- 
drawn, the edge of the dial will en- 


7 


gage the flange at the end of the.indi- 
cator rod and withdraw it by an 
amount equal to the movement of the 
condenser. The number of divisions 
visible above the bush can then be 
recorded in conjunction with the read- 
ings on the condenser dial.— 
W.T. B.S. . 
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MARKING PANELS. . 
Those amateurs who object to 


marking panels with name-plates and . 


tablets, and who are unable to obtain 
the use of an engraving machine, will 
find that lettering can be quite neatly 


carried out with the ordinary letter 


stamps used in engineering practice. 


A guide for lettering punches. 


The principal difficulty in using these 
stamps is to keep the letters in line. 
Owing to variations in the shape of 
different punches, it is difficult to 
estimate the exact position of the 
bottom edge of the letter. The sense 
of touch will be found very helpful 
in obtaining a correct alignment, and 
if the following method is adopted 
there will be little difficulty in obtain- 
ing satisfactory results. 


A slip of cartridge paper should 


be cut with a perfectly straight edge 
a little longer than the word which 
has to be inscribed and fixed to the 
panel with glue or paste. By draw- 
ing the punch across the panel until it 


touches the edge of the paper, the. 


principal difficulty of keeping the 
bottom of the letters in line will be 


overcome. The letters are always cut 
parallel to the sides of the punch, so 
that it is a comparatively easy matter 
to keep the letters vertical. 7 

A hammer of medium weight 
should be used, and only one blow is 
permissible. With a little practice 
the strength of the blow can be regu- 
lated to give’ an equal depth to each 
letter. The lettering may be filled in 
finally with a mixture of zinc oxide 
and paraffin wax, the excess being 
wiped off with a clean. warm rag.— 
A. E. K. 
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A SIMPLE EXTENSION HANDLE, 

Extension handles are indispens- 
able when critical tuning adjustments 
have to be made. It is quite a 
simple matter to fit extension arms 
to many well-known types of con- 
denser in which the tuning knob and - 
dial are separate units locked 
together on the condenser spindle. 
Tt is necessary only to cut from sheet 
ebonite or wood a suitable arm, and 
to clamp this between the knob and 
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An extension handie fitted between a con- 
denser knob and dial. 
dial. A washer may be fitted, if 
desired, to raise the extension arm so 
that the scale markings may be con- 
veniently seen.—A. T. W. 
ooco 
A VARIABLE GRID LEAK. 
The accompanying diagram shows 
how a variable grid leak can be con- 
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structed from an old filament resist- 
ance former. The contact spring of 
the filament resistance is replaced 
with a special arm A, to which the 
terminal B is attached at the end. A 
short length of blacklead pencil 
which should not be softer than H 
is held in the terminal, and its length 
adjusted until it makes contact with 
the ebonite former throughout the 
whole of its movement. The spring 


arm should be arranged to give a 


slight downward pressure if an even 
contact is to be obtained. The end 
of the pencil line is connected to the 
terminal screw D, through the 


A variable grid leak. 


medium of a washer consisting of 
several layers of tin foil. The con- 
nection to the pencil contact C is 
made through the soldering washer 
E, which is clamped under the spring 
washer.—N. E. P. 
o000 

AN AERIAL SAFETY DEVICE. 

A lightning arrester can be quite 
easily Constructed from an ordinary 
sparking plug. A brand new plug 


FROM AERIAL 


TO EARTH 


CON 


A sparking piug used as a safety gap. 


should be used if possible, as the in- 

sulation of ołd plugs is not above 

suspicion on account of internal car- 

bon deposits. The plug is mounted 

on a bridge specially drilled and 

tapped to take the threaded base of 
A 14 
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Connections of an external H.F. amplifier. 


The method of making 
the connections is indicated in the 
diagram. It’is recommended that 
the gap should be decreased by bend- 
ing the electrodes towards each other. 
—D. B. ` 


0090 


A DETACHABLE EXTENSION HANDLE. 

Two slots are cut along a diameter 
on the edges of the condenser knob 
with a piece of hacksaw blade. The 
spade A is cut and bent to shape from 
sheet meta] having a thickness ap- 


Fine adjustment for condensers. 


proximately equal to the width of the 
slots. An ebonite rod is recommended 
for the extension arm, which may be 
slotted to take the metal spade with 
the same piece of hacksaw blade.— 
T. J. B. 


oo0oo0o0 


ADDING A H.F. AMPLIFIER. 
A stage of high-frequency ampli- 


. fication can be added to an existing 


receiver without in any way altering 
the wiring. The A.T.I. is made 
the secondary winding of a high- 
frequency transformer, and a coil 
of a larger size will have to be em- 
ployed if the same wavelength is to 
be received. The original A.T.I. 
may be used to tune the grid circuit 
of the H.F. valve, which is connect2d 
to the existing receiver according to 
the circuit given in the accompanying 


diagram. The coil connected in the 
plate circuit of the H.F. valve is 
coupled to the coil in the aerial cir- 
cuit of the original set. The battery 
connections are made at three points 
only, as the negative terminal of the 
H.T. battery is already connected to 
the low-tension battery in the receiver. , 
—E. A. B. 
oo0oo0oo0 
MAKING CLEAN TERMINAL 
CONNECTIONS. 


The two surfaces of a termina! 
which grip the connecting wire should 
be cleaned from time to time to en- 
sure a good electrical‘ connection. 
The top part of the terminal can be 


cleaned quite easily by rubbing down 
on a flat piece of emery-paper. 
cleaning of the base, however, is not 
quite so easy. A simple cleaning buff 
may be constructed with a piece of 
` broken drill, a round piece of wood 
and a disc of emery-paper. 


The 


The 
wood should be drilled centrally and 
wedged on to the broken drill, care 
being taken that the end. surface of 
the wood is running true. The emery- 
paper disc may then be stuck to the 


end with glue. 


BE CLEANED 


An emery buff for cleaning terminals. 


The buff is then held 
in a hand drill and applied to the 
terminal, and it will be found that 


a perfectly clean surface will be ob- 


tained.—E. A. A. 
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A STANDARD MULTIVIBRATOR 
WAVEMETER. 


A Description of the Design of the Instrument and its Operation. 
' By W: H. F. GRIFFITHS. 


radio broadcasting stations, the necessity for accu- 

_ fate determinations and standardisation of wave- 
length is ever increasingly felt. Moreover, it is felt that 
our electro-magnetic waves should be standardised in 
terms of frequency rather than in terms of wavelength 
since, as is well known, it is the freguency difference 
between transmission waves which determines their mutual 
non-interference. A standard wavemeter in which electro- 
magnetic waves are standardised in terms of the funda- 
mental unit f/me has been recently developed at the 
National Physical Laboratory by D. W. Dye, and 
was demonstrated at the Exhibition of the Physical 


f these days of crowded wavebands and numerous 
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Fig. 1.—Expianatory arrange ment vo | l 
of the apparatus. iO | l í 
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Society of - London of this year by Messrs. H. W. 


Sullivan, Ltd., the manufacturers. 

- The wavemeter depends for its action upon the control 
of the fundamental frequency of an Abraham-Bloch multi- 
vibrator by a standard valve-maintained tuning fork, 
auxiliary apparatus for the selection and selective ampli- 
heation of the desired harmonics from the multivibrator 
being provided. 

A preliminary idea of the principle of 
the arrangement may be obtained by 
reference to the diagrammatic sketch of 
Fig. 1, in which a system of thermionic 
valves a (termed the multivibrator) gene- 
rates a discontinuous current very rich 
with harmonics.. The tuning fork 3, 
valve maintained, and generating electric 
impulses, of a known and standardised 
frequency (1,000 cycles per second), holds 
the multivibrator @ in synchronism, so 
that the harmonic rich current itself has 
a known and standardised fundamental 
frequency. 

This harmonic rich current of 1 ,000 
cycles fundamental frequency is passed 
through the coil d, and so induces into 1a) 
the selector circuit e f, which may be tuned 

8 


to resonance With harmonics of 1,000 cycles per second. 
Thus, by an adjustment of the variable air condenser /, 
any desired harmonic of the inducing current may be 
selected and reinforced in the selector circuit. By means 
of the coupling coil g the reinforced harmonic circulating 
in the selector circuit may be used to heterodyne a local 
source 2 of oscillations to be standardised. A selective 
four-valve amplifier #, tuned, naturally, to the frequency 
of the harmonic being selected, amplities not only this 
harmonje, but also the continuous oscillation with which 
it is required to heterodyne, and which is superposed upon 


- the harmonic through the medium of the additional 


coupling coil ¢ 

It will be observed that the accuracy of standardisa- 
tion of radio frequencies by this method is limited only 
by the accuracy of the standardisation of the vibration 
frequency (whilst being maintained) of the fork, which 
is capable: of exceedingly accurate measurement. Any 
smal] changes in value of the inductance and capacity of 
he selector circuit do not, of course, affect the accuracy 
of the wavemeter, and are of no account so long as the 
changes are not of a sufficiently high order to cause. 
doubt as to the particular harmonic being selected for a 
given condenser setting. 


Arrangement of the Fork. 


Now that the general idea of the scheme has (it is 
hoped) been conveyed, the individual parts of the wave- 
meter and their functioning will be briefly described. . 

The standard controlling tuning fork, together with 
its valve and associated circuits necessary for the pur- 
pose of maintaining its vibration electrically, is diagram- 
matically shown in Fig. 2(a), in which F is. the fork itself. 


tb?) 
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A Standard Moltivibrator Wavemeter.— 

The method of maintaining is, of course, that well 
known of Eccles- and Jordan. The fork is very 
rigidly mounted with the extremities of its prongs between 
two iron wire cores on which are wound coils G and A 
forming the grid ‘and anode circuit$ of the maintaining 
valve respectively. These polar cores are fitted to 
polarising bar magnets NS, SN, the magnetic circuit being 
completed by means of a mild steel yoke which serves also 
as a clamp for -the fork. The vibrations of the fork 
prongs induce an E.M.F. across the coil G producing 
variations (at the frequency of the fork) of grid potential 
and consequent variations of the same (fork) frequency 
in anode current. Provided that the grid and anode 
windings are correctly phased, this alternating compo- 


nent. of the anode current will provide the energy neces- 


sary to maintain the fork in constant vibration. 

A third coil O, magnetically coupled with the anode 
winding, serves as an cutput winding from which energy 
necessary for controlling the multivibrator is supplied. 

The fork itself is balanced, and is constructed from 
Elinvar steel, having an extremely low temperature co- 
efficient and arranged to be very constant. The fork 
frequency is adjusted by reducing the length of the 
prongs by grinding, the frequency, of course, being 
inversely ,proportional to the length of the prong from 
its extremity to its nodal point. Its frequency is ad- 


‘justed as nearly as possible to 1,000.0 complete vibrations 


per second, several valves are selected to serve as spares 
for the purpose of maintaining, and with these valves the 
variabilities are reduced to only two or three parts in one 
hundred thousand. Moreover, the temperature coefficient 
of the fork is very small—of the order of minus 8 parts 
in one million per degree Centigrade rise in temperature. 
Exact measurements of the vibration frequency ,of the 


fork are made. at a definite temperature, and with given 


valves. 
~ The Low-frequency Multivibrator. 


The other part (4) of Fig. 2 shows the circuit arrange- 
ment of the multivibrator (termed the low-frequency multi- 
vibrator).. Two thermionic valves V, V, of the ordinary 
three electrode type are symmetrically coupled together 
by means of constant wire wound anode resistances, and 
grid leaks 7,, 72, R, and R,, and condensers C, C,, to 
govern a multivibrator capable of self-gencrating a dis- 


continuous current of the harmonic rich wave-form shown 


in Fig. 3. This curve represents the current variations 
in the grid circuit, and the grid potential variations will 
be roughly similar to the current variations. The action 
of this’ multivibrator is fairly easily followed when it is 
remembered that an increase of anode current in, say, 
the valve V, causes a decrease in potential of the anode 
of that valve, and that this diminution of anode poten- 
tial is conveyed to the grid of the other valve V, through 
the medium of the grid condenser C,, causing a decrease 
in the anode current of this valve with a consequent rise 
in the potential of its anode. This rise in potential of 
the anode of valve V, increases the grid potential of V,, 
thereby accelerating the already increasing anode current 
of this valve. This action continues until the rising anode 
current of V, produces such a negative potential on the 
A 16 
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grid of V, that the anode current of the latter is reduced 
to zero. ‘The negative potential of the grid of V,, of 
course, gradually falls (due to leakage current passed 
by the leak R,) permitting anode current to start to flow 
Which will in time lower the potential at the foot of 7,, 
with a consequent reduction in grid potential, and anode 
current of the valve V,, the cycle (of opposite sign) thus 
recommencing. It will be seen that the period of the 
cycle is, roughly, equal to C,R,+C,R,, and, by giving 
suitable values to C,, C,, R, and R,, the natural fre- 
quency of the multivibrator is made approximately equal to 
that of the fork, but, in order to bring the low-frequency 
multivibrator within the range of synchronisation of. the 
controlling fork frequency, small portions of the con- 
densers C,, C,, are made variable, and may be adjusted 
by the user of the wavemeter. 

The high-tension battery B (fig. 2) is common to both 
the low- frequency multivibrator and the controlling fork, 
and it will be observed that the output coil of the fork 
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1000 SECOND— — ~ 
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9 Fig. 3.—The current flowing through pos low- 
frequency inducing coil d, fig. 1 


is also included in the common anode supply circuit of 
the multivibrator valves, and in this manner the controlling 
energy of the fork is superposed upon the normal anode 
supply to these valves. 

During the operation of the wavemeter it, is quite easy 
to determine whether the low-frequency multivibrator:.1s 
being held in synchronism -by the tuning fork. If the 
fork is not controlling the multivibrator, a very discord- 
ant sound will be heard in a pair of telephones placed 
in the grid circuit of one of the multivibrator valves, as 
at X (Fig. 2b). As the frequency of the multivibrator is 
brought nearer to the fork frequency by varying, simul- 
taneously, the two condensers C,, C,, the discordant sound 
will gradually develop into a rattle of a gradually 
diminishing period until, finally, the multivibrator is held 
in synchronism, and remains so whilst the condensers are 
vatied through a considerable capacity change. That this 
“holding in ’’ adjustment is not critical may be judged 
from the fact that the capacity change through which the 
multivibrator condensers may be varied without upsetting 
the state of synchronism would, in the absence of con- 
trol, cause a change of about ro per cent. in the fre- 
quency of the multivibrator. The correct ‘ control ” 
setting for the multivibrator condensers is, of course, at 
the mid point of this ‘‘ holding-in °’ region. | 


The Selector Circuit. 


The output from the low frequency multivibrator is 
taken from the grid leak circuit of one of the valves, as 
at X (Fig. 25), i.e., the low frequency inducing coil, d 
(Fig. 1), is included in the grid leak circuit of one of 
these valves, and a current somewhat similar to that of 
Fig. 3, very rich with harmonics, is flowing in this coil. 

20 


~ra m uwr ware,  C- 


APRIE 15th, 1925. 


A Standard Multivibrator Wavemeter — 
From this impulsing low-frequency multivibrator grid 
current of 1,000 cycles per second fundamental frequency, 
harmonics up to the 120th (120,000 cycles per second) are 
selected by ‘the selector circuit e f, which consists of a 
large variable air dielectric condenser f and one of a 
series of interchangeable inductances e. | 
The variable condenser is of a high-grade type designed 
to ensure a high degree of constancy, and is of a negli- 
gibly low power factor, the only insulation employed 


View of the variable 

condenser, f, fig. 1. 
This condenser is of 
the straight line fre- 
quency type. 


in its construction being silica-quartz in the form of stout 
accurately ground washers. The maximum capacity of 
this condenser is of the order of 2,500 pyl., and the 
moving plates are shaped to give a uniform scale of 
frequency. The condenser is completely screened, electro- 
statically, and the moving plate system is electrically 
connected to this screen. A condenser of this type is 
illustrated above. 

One of six large inductances is interchangeably plugged 
into sockets provided in this condenser in order to form 
a simple oscillatory circuit of small damping. The 
inductances are of low high-frequency resistance, being 
wound as air-spaced multilayered coils with Litzendraht 
wire (in the case of those of the higher values) or of 
solid strip. They are mounted, when in use, well away 
from the metallic mass of the variable condenser. 

The efficiency of this selector circuit is such that its 
logarithmic decrement has an average value of about 
0.008 aver the whole range of wavelengths covered. 


The Calibrated Amplifier. 


Coupled to the selector circuit inductance is an 
“amplifier coil,” the function of. which is to superpose 
the selected and reinforced harmonic (which is circulating 
in the selector circuit) upon the local source of oscilla- 
tions, Fig. 1, through the medium of another coupling 
coil c, and to couple to the input of the four valve se- 
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lective amplifier A. This amplifier has one radio- 
frequency -amplifying stage, a detector and two note 
frequency amplifying stages. The coupling coils g and 
c are connected (in series) directly between the grid and 
filament of the first valve, in the anode circuit of which 
is an efficient oscillatory circuit forming a tuned anode 
coupling to the next (detector) valve, from which retro- 
action coupling to the tuned anode circuit is taken. 
The tuning of the amplifier is in this way arranged so 
that any frequency between the limits of 8 and 2,000 kilo- 
cycles per second can be very selectively amplified and 
rectified. The amplifier is calibrated so that it can be 
readily set to amplify only at the frequency of the har- 
monic being selected. Retro-action can be made sufti- 
ciently strong to cause the amplifier to maintain self- 
oscillation if desired, but when in use in connection with 
the external source of oscillations to be standardised, 
however, the retroactive coupling must stop short of the 
self-oscillating point. |The degree of note frequency 
amplification is such that a loud speaker can normally be 
used with the wavemeter. 

When adjusting the focal source of oscillations during 
standardisation, to an exact frequency corresponding to 
any odd or even harmonic of 1,000 cycles per second 
between the limits of 10 kilocycles and 120 kilocycles, 
say the 2oth harmonic (20 kilocycles), the natural fre- 
quency of the selector circuit is adjusted to 20 kilocycles 
(by setting the variable condenser to a previously cali- 
brated scale marking), and the selective amplifier is also 
adjusted to a wavelength corresponding to this frequency. 
The local source may now be made to heterodyne the 
selected harmonic, the usual characteristic heterodyne 
‘‘ beat ’’ being heard from the loud speaker. In addition, 
however, when the source has been set to exact syn- 
chronisation with the selected harmonic (7.e., where there 
would ordinarily be dead silence) a note of 1,000 cycles 
per second is heard ; a note due partly to direct coupling 
from the multivibrator and partly to the rectification by 


HETERODYNE BEAT NOTE 
DIFFERENCE TONE 


= 


STANDARDISATION FREQUENCIES 


Fig. 4.—Intermediate standardisation points, indicating both the 

heterodyne beat note and the corresponding difference tone, 

which, by interference, give ey to each slew synchronisation 
t. 


the selective amplifier of the modulated current in the 
selector circuit. 

Exact synchronisation between local source and se- 
lected harmonic is recognised by slow ‘‘ synchronisation 
beating,’ the period pulsations of which occur at 
gradually lengthening intervals until, when the condition 
of exact synchronisation is very nearly approached, they 
occur at a frequency of about one or two per second. 


A Ig 


Wireless 
World 


jr2 


A Standard Multivibrator Wavemeter.— 

The residual note of the fork frequency occyrring at 
exact synchronism assist standardisation by providing 
other synchronising beats when the source is varied off 
the exact synchronisation point, due to thè synchronisation 
beating between the 1,000 cycles permanent note and a 
1,000 cycles heterodyne beat note, and at certain other 
heterodyne beat notes (such as 500, 250 and 200) due 
to the synchronisation beating ‘between these notes them- 
selves (or harmonics of them) and difference tones due 
to the interference between the beat notes and the per- 
manent note of 1,000 cycles per second. 

Arranged below is a tabulation of some of these slow 
synchronisation beats, useful in standardisation, occurring 
between the roth and 2oth harmonics directly available 
from the selector circuit. 


Maintaining Synchronism. 

Fig. 4 graphically depicts these intermediate stan- 
dardisation points, indicating both the heterodyne beat 
note and the corresponding difference tone which, by in- 
terference, give rise to each slow synchronisation beat. 

, With the above-described arrangement, 

fork—low-frequency multivibrator— Bhs ihe 
i.e., eq y 
selector circuit—selective amplifier, it is 
only found practicable to select and use 
harmonics up to the 12zoth, giving fre- 
quency standardisation up to 120 kilocycles C3 
per second, corresponding to a wave- * 
length of 2,500 metres. For frequencies 
higher than this a second multivibrator 


Harmonic | Hetero- | Difference jpe cy] Wave- 
to which dyne Tone cal | length of 
the Beat" between Source Local Synchronisation 
Selector Note 1,000 Cycles}being Stan-}| Source Beating occurring 
Circuit | (Cycles per| and “Beat” | dardisecd | in Metres. between : 
is Set. Second). Note. (Cycles 
i Second). 
20th* 0 1,000 (fork | 20,000 15,000 Exact synchronisa- 
frequency). tion beating. 
20th 200 800 19,800 15,151.5 | 4th harmonic of beat 
note and funda- 
mental of difference 
tonc. 
20th 250 750 19,750 15,1889 | 3rd harmonic of beat 
note ard funda- 
mental of difference 
tone. 
20th 333.3 666.6 19,666.6 | 15,254.2 | 2nd harmonic of beat 
note and funda-. 
mental of diffcrence 
n tone. 
20th 500 500 19,500 15,384.6 | Fundamental of heat 
note and funda- 
mental of difference 
tone. 
20th 666.6 333.3 19,333.3 | 15,517.3 | Fundamental of beat 
note and 2nd har- 
monic of difference 
` tone. 
20th 750 250 19,250 15,584.4 | Fundamental of beat 
note and 3rd har- 
monic of difference 
tone.. 
20th 800 200 19,200 15,625.0 | Fundamental of beat 
note and 4th har- 
monic of difference 
tone. 
20th 1,000 0 19,000 15,789.5 | Fundamental of beat 


note and fork tone 
fundamental. 


* The 20th harmonic is here meant to be a frequency of 20 n where n is the fork 
frequency in complete vibrations per second. 
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(termed a high-frequency multivibrator) is used. This 
high-frequency multivibrator is shown in the gecond 
half (4) of Fig. 5, and it will be seen that 
it 13 very similar to the low-frequence multivibrator, 
with the exception that inductances L, L, are 
used in this case instead of non-inductive anode resist- 
ances. The natural (uncontrolled) frequency of oscilla- 
tion of this high-frequency multivibrator is arranged to 
be approximately 20 kilocycles, but this frequency has, 
of course, to be controlled in some way by the tuning 
fork. This is accomplished in the manner to be described 
later, and we thus have a high-frequency multivibrator 
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Fig. 5.—The high-frequen 
maniti vibraton T (b? 
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(a) 


set operating to supply (to the inducing coil coupled to 
the low-decrement selector circuit) impulses having a 
fundamental frequency of exactly 20 kilocycles per second 
from which can be selected harmonics up to the 6oth, 
giving standardisation frequencies up to 


60 x 20,000= 1.2 x 10® per second, 


corresponding to wavelengths down to 250 metres. 

The high-frequency multivibrator is held in synchronism 
by the tuning fork in the following, manner, reference 
being made to the diagrams of Fig. 2 and Fig. 5. The 
low-frequency multivibrator, vibrating at 1,000 periods 
per second, and held in synchronism by the tuning fork. 
being no longer required to impulse the low-decrement 
selector circuit, induces into another selector circuit, 
LC Fig: 5(a), through the medium of the inducing 
coil ik which is the output X from Fig. 2(2). This 
selector circuit may be tuned to 19, 20, or 21 kilocycles 
per second, and may therefore be made to select the roth, 
2oth, or 21st harmonics of the fork-controlled low-fre- 
quency multivibrator. The selected and reinforced har- 
monic (usually the zoth) is then applied, through the 
medium of a large inductance coupling coil, L,, to the 
grid of a single-valve thermionic amplifier, V,, in the | 
anode circuit of which is an oscillatory circuit, L, C,, 
which is fairly flatly tuned to 20 kilocycles. Energy 
from this tuned anode circuit is employed to control the 
oscillation frequency of the high-frequency multivibrator 
by magnetic coupling between the inductances L, and L.. 

The uncontrolled oscillation frequency of the high- 
frequency multivibrator must, however, be brought within 
the frequency range of synchronisation by a very fine 
adjustment of filament current of the valves V, V, two 
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A Standard Multivibrator Wavemeter.— 
filament rheostats, one coarse and the other very fine, 
being provided for this purpose. The milliammeter 
shown in Fig. §(2) indicates the anode current supply to 
the two multivibrator valves, and gives some idea as to 
when the frequency is correctly adjusted to within the 
synchronisation range. The condition of synchronism is 
distinguished by the gradual slowing up of a discordant 
‘clucking sound until a final quiet synchronisation region 


is obtained, the correct ‘‘ control ’’ setting, of course, 
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Fig 6.—The complete wavemeter. 


heing at the mid-point of this ‘‘ holding in ’’ region, as 
in the case of the low-frequency multivibrator. Con- 
stancy of supply from the filament and anode batteries 
is essential if the high-frequency multivibrator is to 
“hold in ’’ for long periods without readjustments of 
the filament rheostats. The high-frequency multivibrator 


takes about ten minutes or so to settle down into a steady © 


state of oscillation, and it is no use trying to synchronise 
it until this period has elapsed after switching on. 

Fhe output from the high-frequency multivibrator is 
taken from the grid-leak circuit of the valve V,, as indi- 
rated by the leads X, Fig. 5, which terminate in the 
“high-frequency inducing coil ”? shown in Fig. 6. This 
inducing coil impulses. the low-decrement selector circuit 
at a fundamental frequency of 20 kilocycles per second, 
the selection and selective amplification of the harmonics 
of which is performed as when inducing by means of 
the low-frequency multivibrator direct, except that now 
the standardisation » frequencies available by ‘successive 
harmonic selections will be 20 kilocycles per second apart, 
instead of 1,000 cycles per second. A further series of 
interchangeable inductance coils of lower values are now 
used to form the low-decrement selector circuit, and a 
different set of harmonic calibrated scales are used with 
the variable air condenser of this circuit. 


The Complete Wavemeter. ; 

The complete scheme for the wavemeter as set up for 
the standardisation of the higher frequencies is given in 
Fig. 6, which should by now be self-explanatory. 

When using the high-frequency multivibrator in this 
manner, sub-harmonics occur when the local source being 
standardised is varied off the setting of exact synchronism 
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with a main selected harmosic, and these give useful inter- 
mediate standardisation frequencies between the main 
harmonics. As an example of these sub-barmonics, those 
occurring near to the 30th harmonic of the high-frequency 
multivibrator (660,000 cycles per-second) are indicated in 
Fig. 7, which also gives some idea of the relative ease 
with which they are recognised. From this visual pic- 
ture of events it will be seen that, in addition to the slow 
synchronisation beats occurring when the source is set to 
the exact proximity of the 30th harmonic which is being 
selected by the low-decrement selector circuit, other slow 
synchronisation beats or pulses occur when the heterodyne 
beat note has frequencies of 1,000, 2,000, 3,000, etc., 
on either side of 600,000 cycles per second, due, of 
course, to interference between these beat notes and the 
permanent note of the fork frequency. The further syn- 
chronisation beats at frequency differences of 200, 25¢, 
333-3, and 500 cycles per second from the sub-harmonic 
settings of the source may also be heard by careful listen- 
ing and by setting the source with extreme precision, In 


‘order to obtain frequency standardisation points midway 


between the lower main harmonics selected when the high- 
frequency multivibrator is oscillating at a frequency of 
20 kilocycles per second, the roth or 21st harmenics of 
He low-frequency multivibrator are selected by the circuit 
L, C, of Fig. 5(a) in order that the controlled funda- 
mental frequency of the high-frequency multivibrator 
shall be rọ kilocycles ‘or 21 kilocycles respectively. The 
selection of, say, the sixth harmonic of the high-frequency 
multivibrator would then, for example, give standardisa- 
tion frequencies of 114 and 126 kilocycles per second, 
instead of 120 kilocycles. This method of changing the 
high-frequency multivibrator control proves useful in 
bridging the rather large wavelength gap existing between 
the sixth and seventh harmonics of 20 kilocycles. 
In addition to the calibration of sub-standard wave- 
meters, the standard multivibrator wavemeter may be 
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STANDARDISATION FREQUENOIES 
Fig. 7.—Intermediate stardardisation frequencies. 

used for the measurement of frequency of received waves 
and for the measurement and adjustment of transmitted 
waves. For the measurement of received waves, a local 
source of oscillations is used, and interpolation is em- 
ployed between its variable condenser readings corre- 
sponding to the harmonics or sub-harmonics nearest to the 
frequency of the received waves. When measuring the 
frequency of transmitted waves, the apparatus is best set 
up at a distance from the transmitter, and leads run from 
the amplifier to the transmitting station. 
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A Review of the Latest Products of the Manufacturers. 


THE “DIADEM ” GRID LEAK. 
Messrs. C. Hughes, Diadem Works, 
Tenby Street North, Birmingham, have 
roduced a neat and reliable grid leak 
aving a resistance of 2 megohms. Each 
resistance is carefully tested before leav- 
ing the works, and the resistance value 


A new grid leak. 


engraved on the outside. The leaks are 
supplied in black or red colour, and the 
retail price is 1s. 6d. each. 

o0oo°0 


TWO NEW ORMOND PRODUCTS. 
- The Ormond Engineering Co., Ltd., 
199-205, Pentonville Road, King’s Cross, 
London, N.1, have produced a small 
variable condenser which should prove 
very useful in neutrodyne circuits. The 
condenser terminals are connected to two 
fixed vanes, and their mutual capacity is 


varied by a apecialy shaped rotating ` 


vane. The condenser is neatly made, and 
the short ebonite extension handle con- 
siderably reduces hand capacity effects. 


The Ormord neatralising condenser. 


The same firm has also produced a 
small fixed air dielectric condenser for 
use on short wavelengths. The effi- 
ciency of the air dielectric condenser 
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renders its use on short wavelengths a 
necessity if maximum signal strength is 
to be obtained. The condenser can be 


A low-loss air dielectric condenser. 


used in series with the aerial as in the 

short-wave receiver described in the 

issues of this journal for October 8th and 

15th, 1924, and numerous other uses will 

suggest themselves tothe cxperimenter. 
l 0000 


“A DUAL FILAMENT RESISTANCE. 


A filament resistance of improved 
design has recently been put on the 
market by Messrs. L.' McMichael, Ltd., 


Hastings House, Norfolk Street, Strand,. 


London, W.C.2, which has resistance 
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The McMichael dual filament resistance. 


ranges suitable for both bright and dull 
emitter valves. The resistance elements 
are wound round a strip of insulating 
material which is screwed to the pe- 
riphery of an ebonite disc. The first half 
of the winding is suitable for dull 
emitter and the second half for bright 
emitter valves. The contact arm is lifted 
off the windings at the 
junction between the two 
segments by a special metal 


washer. Contact with the 
spindle and rotating arm 
is made through a spring 


contact brush resting on top of the 
spindle. Only one hole is necessary to 
fit the resistance to the panel. A 
bevelled dial is\ used to indicate the 
amount of resistance in the circuit, and 
is marked with two scales, one in white 
for dull emitter valves and the other in 
red for bright emitter valves. 


0000 


A SUBSTITUTE FOR SOLDERED 
CONNECTIONS. 

The ‘‘Gripsit '’ wiring washer produced 
by Messrs. Kirby Banks Screw Co., Ltd., 
Beeston, Leeds, is of great utihty in 
making wire connections to valve sockets, 


The * Gripeit’’ wiring wasber. ` 


etc. When ordinary circular washers are 
employed, it is difficult to prevent the 
wire from slipping out unless it is bent 
round the screw. The ‘‘Gripsit ’’ washers 
are triangular, and are bent over at the 
points to prevent the wire from moving 
when the nut is tightened down. Several 
wires and washers can be built up under 
each nut. 


~ ` 0000 


A CONDENSER EXTENSION ROD. 


When the top of a condenser spindle 
is threaded to take the tuning dial and 
knob the extension rod manufactured b 
Messrs. A. W. Bryant, 83, Balham ‘Park 
Road, London, S.W.12, may be used with 
advantage when tuning on short wave- 
lengths. The ebonite rod is jin. in 
diameter, and is fitted with brass caps 
at each end. One knob is threaded in- 
ternally to fit the condenser spindle, and 
the conderser knob may be fitted to a 
projecting screw at the other end. The 
total length of the extension rod is 6}in., 
and the retaii price is 1s. 


An ebonite extension rod for variable condensers 
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À Description of the New High Power Station in Holland. 
By F. C. OSORIO. 


BOUT a year ago the directors of The Neder, 
landsche Seintoestellen Fabriek (Dutch “Wireless 
Apparatus Factory) at Hilversum became inter- 

ested in the transmission of music by wireless, and wire- 
less experiments were commenced. 
mental transmitter was built up with an aerial slung 
hetween -two 7oft. field station masts. 
an occasional Sunday concert was transmitted, the conse- 
quence of which was that thousands of letters arrivect 
from enthusiastic listeners, who, to keep these entertain- 


ments going, contributed sufficient money to allow two 


concerts a week to be broadcast. Eventually the managers 
of Philips’ Lamp Works became interested, and, by “the 
gift of two 2ooft. steel towers, made it possible for the 
station to radiate five times its original energy. 

From then onwards a great deal of experimental work 
has been done on the transmitter in order to obtain maxi- 
mum energy radiation, together with good quality speech 
and music—two exceedingly difficult things to obtain at 
the same time. 

The station itself is situated in one of the buildings 
belonging to the N.S.F., and as most of the space here 
is taken up by the factory’s offices, only four rooms are 
available in which to house the entire plant. 

A room 24x 18ft. in size, draped with one thickness 


Io 


A modest experi- | 


_Durmg the tests . 


of felt to prev ent echo effects, is used as a studio. The 


microphone is of the Marconi moving coil type, and is 
. suspended in the conventional manner from an oak stand. 


The energy from the microphone is taken by a Rene 
cable to the first amplifier room. 


- The Transmitting raini, 
A combined resistance-capacity coupled and trans- 


- former coupled amplifier giv ing a voltage amplification of 


the order of 10,000 times is employed. The valves and 
amplifier are carefully supported to stop mjcrophonic 
noises, and the whole is screened from high- and low- 
frequency currents. In the experimental stages the 
valves were usually protected by. keeping them in their 
cotton-wool packing boxes and making contact to the 
pins where they projected out of the box. ‘That this 
was effective was proved by. the quality of the amplifica- 
tion. The energy is taken from here to the control room, 
which contains 

(a) The power amplifier of four valves, giving a volt- 
age of amplification of about 400. 

(b) Potentiometers arranged so that the person in 
charge of the controls can vary the input and out- 
put of the amplifier and thus correct for different 
intensities of sound at the microphone. 
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Hilversitm Broadcasting Station. 

(c) A receiver for ascertaining the quality of the 
radiation. This generally consists of a two- 
valve set (detector and note magnifier), without 

- aerial or earth, connected to a small loud-speaker. 

(d) Apparatus fer connecting up telephone wires to 
the second amplifier, which is used when pro- 
grammes are relayed from concert halls, etc. 

(c) The filter apparatus used to correct for distortion 
due to the microphone, and, more important still, 

/ that due to long telephone wires. The trans- 
formers used throughout the amplifiers and line 
systems are of the Marconiphorie type. 

The energy leaves this amplifier for the transmitter, 
which is of the ‘‘choke control’’ type as used in the 
B.B.C. stations. A 50-cycle 3-phase current transformed 
from 220 to 8,000 volts and smoothed, is applied to the 
transmitting valves. One valve is employed as a master 
oscillator to excite the grid of the main valve, producing 
an aerial current of 12 amperes, or an aerial energy of 
750 watts. The modulating system consists of one sub- 
modulator valve rated at 500 watts, which is resistance 
coupled to one main modulator valve, a Philips 10-kilo- 
watt water-cooled valve with a negative grid potential. of 
700 volts. 

The aerial system consists of three wires 6ooft. long 
slung between two steel towers, and a counterpoise of 
eight wires 750ft. long and 155ft. high. 


Results Expected. 


Concerts are paid for by public subscription and by 
Messrs. Philips. They take place every Sunday at 7.40 
p.m., Monday at 5.40 p.m., and Friday at 7.40 p.m. 
On Thursday evening concerts are relayed from the 
Amsterdam Concert Gebouw (Hall). During these trans- 
missions those in charge of the controls at N.S.F. follow 


Halifax. 
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the music with the score in front of them, so as to be 
prepared for any change in volume. Some difficulty was 
experienced in placing the microphones in the hall, as for 
small orchestras it is necessary to place microphones near 
every set of different instruments, and, where singers and 
choruses are concerned, near the sections of different 
voices, so that any combination of microphones can be 
switched in at will. After much experimenting, how- 
ever, the N.S.¥. engineers placed two microphones right 
at the feet of the conductor. In passing, it may be 
mentioned that these concerts are well worth listening to 
and should be comfortably audible on a two-valve set. 
During the beginning of January the writer was able to 
visit N.S.F. and see fpr himself the station’s layout. 
Everything was just developing from the experimental 
state to that of the finished broadcasting station, and 
though the public and Messrs. Philips have very gener- 
ously helped to keep the station going, a large staff, or 
even a sufficient one, cannot yet be employed. 

A point of interest regarding this station is that it is 
at present only second to Cheimsford as regards power 
in Europe, and the engineers are doing their best to 
reach Chelmsford’s high standard of quality, after which 
they hope to beat it. . In comparison Chelmsford re- 
ceived in Holland is about 15 per cent. better all round 
than Hilversum received here, which is good considering 
the limits to the station’s resources. 

Reports as to reception ọf N.S.F. are useful to the 
engineers and are much appreciated. They should be 
addressed to 

N.S.F., 
Hilversum, 


Holland, 


and should contain details regarding strength, quality, 
steadiness of transmission, receiver used, and so on. 


4CK,* 5HL, 8DO, 9CU, 1SW, 2BM, 1ER, 


Amertcan:—l1ANA, 1AJA, 1ARY, LAT, 
1BDX, 1BES, 1BCQ, 1CMP, 1CPU, 1CX, 
IDA, 1FD, 1GBL, 1LC, 1PL, 1SW, 1ZT, 
2AR, 2BRC, 2BQU, 2BW, 2BY, 2CE, 
2TP, 
SCHA, 3HG, 3HH, SLR, 
Canadian:—1AR. Dutch :—OGC, 
4AU. 
8CT, 8FJ. 8GN. 8HSD, 
8PL, 8PS, 8RA, 
8TK, 8WA, 
Italian :—1VR, 1CF, 

Swedish :-—SMPL, 

Swiss :—9A A. 
Mosul:—GHH. 
6NF. 
Laboratory, 


2CJB, 2GK, 2CLA, 2EB, 2PD, 
2TQ, 3BG, 
STR. 
OZN. 
French :—8BV, 
8IP, 8LF, 8MJM, 8NK, 
8RF, 8RG, 8SSC, SSSU, 
8W U, 8XH, 8YN. 
IMT, 1RT, SMB. 
SMXY, SMYV, SMYY. 
Finnish ;-—2NAM. 
British :—ONH, 
Puseian: NRL 
Nijni- Novgorod). 
(All below 100 metres.) - 
J. W. 


Belgian :—3AS, 4AS, 


6RM, 
(RAN 


6GH, 


JAGGER. 
likley, Yorks. 


British ;—2CC, 2DR, 2DX, 2FN, 2KW, 
2LZ, 2MM, 2NB, 2NM, 20A, 20D, 20G, 
2SH, 2V0, 2VS, 2VX, 2XY, 5JH, 5MA, 
5M0, 50K, 5TZ, 5UL, 5UQ, 5US, 5WI, 
6CH, 6GH, 6IG, 6FG, 6MX, 6NF, 6NH, 
French :—8AZ, 
8GP, 
8NG., BRE, 850, BSSU, 8TK, 8UU, 8WU, 
Dutch :—OBA, OGG, OII, OLL, 


61D, 6UV, 
8BF, 8CT, 8EX, 


6QB, 6XJ. 


8GG, 8GK, 8GL, 


BWV. 
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| Calls Heard. 


: Extracts from Readers’ 


8HSM, 8FNN, 8UU, 8CSM, 8EB, 8FV, 
8AAA, 8DE, 8CPP (7), 8BQ. 8PL, 8CS, 
8HSD, 8AGL, 8AP, 8RF,* 8TH, 8HSG, 


8EE, 8MJM, 8HGU, 8DL. Danish :— 
© TEC. Jtalian:—1ER, 1CO. Finnish :—- 
INA, 2NM. Belgian:—4RS. Swedish :— 
SM ZZ. Swis :—9OBR. American :— 


IPL,* 1AWF, 1KC,* 1RP,* 1ABF, 1XA, 
IDAC, 1AG, ISU, 1BL. ZCVU, ZBY, 
ZABG,* 2AL, RBG, 3AEW. 3BWT, 410,* 


2GK, 2CXY. 
* Received in daylight. (0-v-1.) 
W. W. CRABBE. 
Wavertree, Liverpool. 
British -—21V, 2VU, 2PP, 2SS, 2LV. 
2FM, 2SZ, 2WJ, 2NM, 2JF, 2UG, 2WY. 


Logs. 5UU, 5TZ, 5AJ, 50C, 5GN,5YZ, SLS. 
: 5MA, 5PU, 5PZ, 5M0. 5DA, 5GC, 5MI, 
E O EE E T E A E, opeen ; 6NF, 6TM, 6K. ORW. a o 
ORE, OZA, OZZ. Belgian :—4UC, 1BDX, 1ARA, IRBS, 1AXN, 
4ALS. 4AU. FinnivhsQNN,. 2NCA. 2NK, 2BCO, 2PU, 2RB, 2YVJ, 2XAM, 
Danish: EG.  Halian:—1RT, 1MT. 2CVJ, 4SB, 9BR. French -—8UU, BEL. 
Swite BLA. USA —1IYN, 18W, 8KX, 8BP. 8CPP, 8BO, 8DV, 8RG, eXR. 
oCVJ. Unknown: -—I1CF, 1AM, 1KX, ` Italian. -—1WBI, INU, 1MT, 1DD. i Fin 
.YZ, 1DO, PCRR, SHER. EAR6. C nish:—INA, INU, 2NC. Argentine — 
(All below 120 metres.) (0-v-0 Arm- CB3, CB8. ar --IAR, Un 
“strong Super.) known. —ZU, Y HH OX 
o H. Ramspex (6BR.) aRDY (G2AOX). 
: Lowestoft. 
W. Ealing. ~ Britieh.—2BQ. 2MQ, 2TF, 2YQ, 5KC. 
Prench--8MN, 8SSU, 8BN. 8GK, 5VG, 6ME. 6RY. French —8ALG 


BAQA, 8CO, 8CVA, 8GN, 8HRA, 8PBR. 
8RF, '8RCN, 8TH, 8UT, 8W Y, 8WP 

BW, 8YY. Dutch. _ONF, ONL, PCL. 
Belgian.—4AS, IGF. Finnish. 2 _5NQ. 
Ttalian.—1CO, 1WB, 3MB. German.— 
IRB. American.-1ARY, 1BWX, 2BQ>. 
2JF, 4XV. Unknown.—TXX, 3AA 
(calling test on above 130 metres), c.w. 


P. L. Savacr (G2M A). 
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Events of the Week in Brief Review. 


NEW AUSTRALIAN BROADCASTING 
l STATION. ' 


Plans are being completed for the erec- 
tion of a new broádcasting station at 
Brisbane. A 5 KW transmitter will be 
employed, the constructional work being 
carried out by the Amalgamated Wireless 


of Australia. 
(ome mem ©] 


WIRELESS SETS {IN SWITZERLAND. 


For the benefit of readers who may bé 
travelling to Switzerland and who desire 
to take a wireless set into the country. 
we publish the following particulars of 
the present regulations, forwarded by the 
Swiss Legation in London. 

An application to take a wireless set 
into Switzerland must be addressed to 
“Direction Générale des Télégraphes et 
Téléphones,” Berne. It should contain 
these particulars :—Name and surname, 
exact address, date of birth, nationality, 
and dates of arrival and intended depar- 
ture. If possible the applicant should 
also indicate his route and places of resi- 
dence in Switzerland. | 


A BROADCASTING TEXT. 


A text singularly expressive of the 
sentiments of the broadcast listener who 
prefers to enjoy his church 
service at home, has been 
lighted upon by the Rev. Father 
Degen, of Coalville. 

he text is: “ Faith cometh 


Father is opposed to broadcast 
services, caustically remarking 
that many persons prefer 
listening-in so as to he freed 
from “the nuisance of church 
offertories."’ 


oo0oo0v 


SIGNALS FROM FRENCH 
INDO-CHINA. 


Test signals from HVA (Ton- 
kin, French Indo-China) have 
been picked up by Mr. Marcus 
Samuel (5HS) of N.W. London. 
HVA was working ‘with a 
French Army station at 10.15 
a.m on March 25th, using pure 
C.W. on a wavelength of 100 
metres. He was employing a 
power of 90 watts. 

Did any other readers pick up 
this transmission? 


Société Francaise d'Etudes 


CHILDREN’S PROGRAMMES FROM PTT. 


For the first time in its history, the 
Ecole Supérieure Station in Paris now 
broadcasts a “Children’s Hour.” A 
course of Esperanto is also being broad: 
cast once a week. 

o0g00 


AUSTRALIAN AMATEUR ASKS FOR 
REPORTS. 


An opie request, in view of the 
approaching summer, comes from Mr. P. 
Spencer-Nolan, Australian 2YI, who 
states that he would be grateful to re- 
ceive reports from English amateurs who 
pick up his signals. His full ‘address is 


152, Bellevue Road, Double Bay, Sydney, - 
. N.S.W., Australia. 


No particulars of 
wavelength are given. 
0000 


FRENCH CLUB'S FLOATING 
LABORATORY. 


A floating wireless laboratory will 
shortly be in use by the Société Francaise 
d’Etudes de T.S.F., it having been 
decided to transfer the whole of the 
club’s transmitting and receiving equip- 
ment to an old tug boat on the Seine. 
Financial reasons are partly responsible 
for this decision, although it is felt that 


WIRELESS EXPERIMENTS ON THE SEINE. The advantages 
of a mobile experimental plant have been recognised by the 


de T.S.F., and the whole of the club’s 
egulpment is being transferred to a tug-boat on the Seine. 
Members are here seen enjoying a “ Field Day” on the river. 


many technical advantages will inci- 
dentally be gained. The Society has had 
previous experience in operating on the 
Seine, for in the autumn of last year 
highly successful transmission and recep- 
tion tests were carried out when the 
members journeyed down the Seine on a 
hired steamer. l 

The tug boat will serve a useful pur- 
pose in connecting up the various affiliated 
societies situated on the banks of the 
Seine. The Society’s call sign is 8AE. 


ooo0o 


DEBATE ON WIRELESS TIME SIGNALS. 

The British Horological Institute an- 
nounces that a debate will be held at the 
Institute, ¿5, Northampton Square, Lon- 
don, E.C.1, on Wednesday, April 22nd, 
at 6.30 p.m. on the subject of Wireless 
Time Signals, and the most desirable 
type of transmission code from the point 
of view of the watch, clock, and chrono- 
meter manufacturers in the British Isles. 
The debate will be open to all interested 


in the subject. 
ooo 


LISTEN FOR 3XR. 


Special transmissions with an under- 
ground aerial are now being 
conducted from 3XR, the ex- 

rimental station of the 

gers Research Laboratory at 
Hyattsville, Maryland, U.S.A. 
In a cable received by The 
Wirelese World the operators 
state that transmissions will 
take place daily except Sunday 
on a wavelength of 170 metres 
from 6 to 7 p.m. Eastern Stan- 
dard Time (11 to 12 p.m. 
G.M.T.). Sharp tuning is 
necessary for reception. We 
shall be glad to receive reports 
from any readers who pick up 
these transmissions., 


oo00o0 
EIFFEL TOWER FAILS 
TO SATISFY. 
‘It should in one sense be a 
source of gratification to the 
B.B.C. to know that recent ex- 
perimental transmissions from 
the Eiffel Tower broadcasting 
station on a wavelength of 1,500 
metres met with French dis- 
approval because this wave- 
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length hindered the reception of the 
Chelmsford programmes. aae 

The regular wavelength of 1980 metres 
is also causing displeasure owing to inter- 
ference by Spanish stations, and listeners 
are asking why the Eiffel Tower cannot 


use a wavelength in the neighbourhood of 


1,100 or 1,200 metres. 


eo0o00 
STAMPED ADDRESSED ENVELOPE, 
PLEASE. 


An appeal to amateurs in the British 
Isles, other than transmitters, to en- 
close a stamped addressed envelope with 
all enquiries is made by Mr. Alfred G. Gay 
(6NF), of West Norwood. Mr. Gay is 
at present sending acknowledgments to 
America at the rate of 30 per week, and 
postage fees are therefore a considerable 
item. Many other amateurs are placed in 
similar circumstances. 

0000 


ITALIAN RADIO JOURNAL'S 
TRANSMISSIONS. 


A more complete schedule has now been 
received from IIRG, the experimental 


| apparatus of 


| Wireless 
World 


TELEVISION APPARATUS ON VIEW. 
An prona y to inspect the television 
r. J. L. Baird, whose 
articles on the subject have appeared in 
The Wireless World, is offered by Messrs. 
Selfridge & Co., Ltd. Mr. Baird’s appar- 
atus is housed in the electrical section 
(first floor) of the famous Oxford Street 
store, and demonstrations are given daily 
by the inventor at 11.30 a.m., 2.30 p.m., 
and 3.15 p.m. 

aoe oooo 

A GRIEVANCE EN HOLLAND. 

Dutch amateurs are raising an outcry 
against the activities of one of their 
country’s coast stations. The offending 
station is Scheveningen-Haven, which 
works on 1,800 metres with a spark or. 
tonic train transmitter. On this wave- 
length Scheveningen-Haven effectually 
spoils Dutch reception of Chelmsford and 
Eiffel Tower, and, to a lesser extent, 
interferes with reception of these stations 
in some parts of England. f 
According -to the Duteh ‘' Radia 
Express,” Scheveningen-Haven once 
occupied a position of European import- 


AT HILLMORTON. This glimpse of the switchboard at the new Post Office high- 
station at Hillmorton, near Rugby, gives some idea of the magnitude of the wor 
nearing completion. 


station of the “ Radio Giornale,” whose 
transmissions were referred to in our last 
issue. 

ILRG transmits with an input of 30 
watts, every Saturday and Sunday as 
follows :— l 


0700 G.M. T 60 metres 
1500 ., 20 metres 
1600 3 40 metres 
2200 “a 60 metres 
23:00 ,, 80 metres 


Reports are welcome and should he 
addressed to “ Il Radio Giornale,” Viale 
Maino NQ, Milan. 


o000 


PARIS MYSTERY STATION. 


The mysterious “ Zero Station” in 
Paris, operated by an American amateur, 
Reginald Gouraud, is resuming its acti- 
vities. Two years ago this station, oper- 
ating in the heart of Paris, broke in upon 
broadcast programmes and defeated all 
efforts of the authorities to locate it. 

Mr. Gouraud now challenges the efficacy 
of the latest direction-finding invention of 
the Ministry of Posts and Telegraphs, 
and announces that his “ Zero station ” is 
about to resume working. 


A 20 


undergone 


wer 
now 


auce, but times have charged, and while. 


the coast, stations of other countries have 
modificatiors and improve- 
ments, this Dutch veteran continues to 
fill the ether with spark transmissions on 
an inexcusable wavelength. A bitter 
feeling now exists in Holland against this 
station, which is considered by many to 
be of considerably less importance than 
some of the broadcasting stations. 
0000 

3,000 FRANCS FOR LOUD SPEAKER. 

Dissatisfied with the performance of 
even the best loud speakers, M. le Baron 
Lestrange has made an offer of 3,C00 
francs to be awarded to the first French- 
man who produces a loud speaker giving 
a faithful rendering of the notes and 
tones of the pianoforte. 

oo0oo0oo 2 
AN OMISSION. 

In consequence of an oversight, the 
advertisement of the Bretwood Variable 
Mercury Condenser on advertisement 
page 16 of onr issue of March 25th 
omitted to state the name of the product. 
As stated im the advertisement, the sole 
distributing agents of this component are 
the Wireless Distributing Co., Ltd., 
Stoke Newington Road, N.16. 
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TRANSMITTING NOTES. 
WELCOMING THE AMERICANS. 


Details appear ‘on another page regard- 
ing the arrangements whien are being 
made to entertain the American visitors 
during their brief stay in London on 
April 22nd, 23rd and 2th. Particular 
attention is drawn to the appeal for sab- 
scriptions for the purpose of welcoming 
these visitors in a manner appropriate to 
the occasion. 

TOURING WITH THE PARTY. 

With regard to the programme arranged 
for April 22nd and 25rd. when the party 
will visit places of interest in London and 
inspect various research laboratories and 
the B.B.C., it is hoped that some mem- 
bers will be able to accompany the party 
on these tours. It will be appreciated if 
anyone who is able to assist mm this direc- 
tion will communicate with the hon. 
secretary. . 
CALL-SIGN BADGES. 


It may interest members to know that 
arrangements have beep made for the 
supply of call-sign badges at Is. each. 
Members desirous of obtaining badges 
should apply to the secretary of the 
R.§.G.B., giving their call sign and en- 
closing remittance, It should be under- 
stood that these call-sign badges are not 
connected with the Radio Society badge, 
regarding which an. announcement will 
be made shortly. 

_ NO INFORMAL MEETINGS. 

Owing to the Paris Conference it will 
not be possible to hold any informal 
meetings of the T. & R. Section during 
April. 

SHORT WAVE PERMITS. 

The principal item of DX interest 
during the past two or three weeks has 
been the two-way communication of 2KF 
and SLF with U.S. amateurs on 23 
metres. It is gratifying to be able to 
announce that permits will shortly be 
issued to T. and R. members to transmit 
on wavelengths of 23 and 45 metres. The 
hours of these trausmissions have yet to 
be settled, but members who wish ta par- 
ticipate in the forthcoming daylight tests 
on these waves are asked to communicate 
at once with Mr. Gerald Marcuse at 53, 
Victoria Street, S.W.1. 

GH1 IN THE FLESH. 

Captain Durrant, of Mosul fame, will 
be in London following the Paris Con- 
ference und has asked Mr. Marcuse to 
convey his best thanks tə British 
amateurs who have assisted in his tests. 
Captain Durrant has worked with 36 
British stations and remarks that ‘‘2LZ 
is the star turn, followed closely by 
2NM and 20D.” 

WHERE IS AGST ? 

Mr. Walter G Sherratt, 11, Bath Road, 
Cowes, Isle of Wight, would be pleased 
to hear from AGST, with whom he 
worked from his station GSTZ on March 
28t b. 

CANADA WORKS WITH NEW ZEALAND. 

Two-way communication has been estab- 
lished between amateurs in New Zealand 
and Galt, Ontario, over a distance of 
9,600 miles. 
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Constructing a 


Single Valve 
Note Magnifier. 


By R. H. COOK. 


HIS single valve amplifier 
was primarily designed for 


use in conjunction with the 
crystal set described by the author 
in a previous issue of this journal.’ 
For this reason the instrument is 
contained ina case of similar de- 
sign and dimensions to the crystal 
set, the two together forming a particularly neat combi- 
nation. The amplifier is, of course, equally suitable 
for use with any other type of receiving set, whether 
valve or crystal, in which it is desired to obtain greater 
signal strength, either for the purpose of bringing signals 


of rather weak intensity to comfortable audibility in 


several pairs of telephones, or, in a case where telephone 
signals are already fairly strong, to enable a small loud- 
speaker to be operated. When used for amplifying 
the output. of a crystal set,. however, it must-not be 
expected that. the instrument. will: provide sufficient in- 
crease in signal strength for the operation of even a 
smalt loud-speaker if the broadcasting station is more 
than five or six miles distant. Although very efficient 
and eminently suitable for the purpose for which it was 
designed, the mstrument should not be used after a set 
which already contains one stage of low-frequency ampli- 
fication, since no special provision has been made for 
the inclusion of grid biassing cells, and distortion is 
therefore likely to occur under these circumstances. 
When used, however, for the amplification of weak or 
moderate signals, the absence of these cells will not have 
a serious detrimental effect on the quality of reproduction. 


Arrangement of the Set. 

As the amplifier was primarily intended to be used in 
conjunction with a crystal set, it was decided to use an 
ordinary low-frequency transformer of 4 to 1 ratio 
as the inter-valve coupling. This gives us a con- 
siderable advantage over choke or resistance coupling 
since it enables an immediate step up in voltage to be 
obtained, which is of great advantage in a crystal set 
whose output is naturally not very large. There is no 
special reason for the use of a transformer having a very 
large impedance primary to follow the crystal detector, 
and therefore we can use a ‘‘ general purpose ’’ trans- 


t Wireless World. Vol..XV, p. 592, Feb. 4th, 1925. 


Sa ‘FA g5 
Pe ae tx vi ce 
fice: Be Sore Es 


So ht ob 
ne, 
eee hy Pon, 3e 


CEETETTEEETYTEETEETEEPEEPPEPPOOEPPEPEPEPPEEEPPPPrrEnrrerE rr 


A one-valve note magnifier 
such as described here is a 
most useful instrument be- 
cause il can be added to an 
existing crystal or valve re- 
ceiver. Further, it is easily 
constructed, and looks well 
when finished. 


TU Pee USS OSC C Ce eee eee eee ee eee eT Ce TCs eet eT Ti eee ee 


former, and so obtain the addi- 
tional voltage step up provided 
by the higher ‘‘ turn ratio.” 
From the theoretical diagram of 
the circuit given in Fig, 1 it will 
be seen that connections are simple 
and present no difficulty. The 
filament rheostat is included in the 
negative lead of the. low tension battery in order 
to give a slight negative bias to the grid. It will 


* 7 
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be noticed on reference to the photograph that the mount- 


ing of the valve is rather unusual, the valve legs being 
affixed to a small ebonite platform below the. main panel. 
The top of the valve then protrudes through a circular 
opening in the main panel. The reason for-this arrange- 
ment is in order to obviate the necessity of having a very 
“deep cabinet, since it is evident that, if the valve were 
placed on the main panel in the customary ‘manner, a box 
with a very deep lip would be called 
for, and this would render the instru- 
ment rather clumsy in appearance. This 
method of mounting serves also to pro- 
tect the valve from damage. - 

The lay-out of the panel ©- 
can be clearly seen by re- 
ferring to Fig. 2, where all . 
requisite dimensions are 
given. In.order to facili- 
tate the work of drilling the 
panel, the different sizes of 
holes which have to be drilled are marked by 
letters. By referring to: the corresponding letters given 
in the drilling list below the figure, the reader will see 
at a glance the size of drill which it is necessary to use 
for the various holes. The necessity of using a good 
quality grade of ebonite is of paramount importance, 
and if this is not bought ready prepared it will be neces- 
sary to remove the ‘‘‘ gloss’? -by means of emery 
paper, since this tinfoil film is by no means a good insu- 
lator. Coarse emery paper should be used at first, the 
panel being finished off with a very fine grade of paper. 
Unless the panel is cut exactly to size, it will be neces- 


Fig. 1.—Theoretical connections 
of the amplifier. 


sary also to true it up with a file. © When 
using the latter instrument forgthis purpose, great 
care must be taken that the panel is held 
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One Valve L.F. Amplifier.— 

firmly in the vice, eare: also being taken to insert some 
material between the vice and the surface of the pen 
in order to prevent scratching it. 

The only points likely to give any trouble are the 
cutting of the targe zin: diameter hole in the panel 
` through which the valve will protrude, and the mounting 
of the valve platform. A circle of 2in. in diameter is 
first marked. out with a pair of dividers, a second con- 
centric circle being marked out with a diameter of 1fin. 
In the space contained between the peripheries of, these 
two circles a number of marks, about jin. apart, are 
made with a centre punch, ags in. hole being after- 
wards drilled at the points marked by the punch. There 
will now be a complete cirele of holes, and the small 
pieces of ebonite between these holes should be cut away 
with a fretsaw, a half-round file being finally used to 
remove the projections left by this process. To. finish 


off it will be necessary to take a round piece of wood of: 


zin. diameter, having-a piece of carborundum cloth 
wrapped round it. This can then be placed in the orifice 
and given a rotary motion, which will finally remove all 
traces of roughness. If this is done carefully, little 


difference should be noticed in comparison with a hole 
tool 


which jis a few 


made by a proper 
amateurs possess. 


cutter, 


View of the set, 
showing theneat 
arrangement of 
the components. 


After drilling the panel it will be expedient to mount 
the valve platform. For this purpose it will be neces- 
sary to cut two pieces of 2B.A. rod to.a length of 
2%in. These should le screwed into the underside of the 
panel until their edges come flush with the top surface, 
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Fig. 2.—Details of the ebonite panel and valve support. 
zm holes should be drilled as follows: A, jin. dia.; 


ŝin. dia.; C, drill ,.in. and countersink ; 


D, Ain. an 
tap 2BA; E, drill tin. and counte $ : 


each rod being secured with a 2B.A. nut. The plat- 
form has two holes drilled through it in the posi- 
tions indicated in Fig. 2. The other ends of the 
rods are passed through these holes, the platform 
being held in position by a nut both at the top and 
bottom. 

No details are given for the construction of the 
cabinet, since it is recommended that this be 
obtained ready made, unless the reader pos- 
sesses some aptitude for the use of carpentry 

tools. 

In order to facilitate matters a com- 

plete list of parts is/ appended © 

below :— : 
1 ebonite panel, 6in..x 6in. x tin. 
1 ebonite panel, gin. x rin. x Žin. 
1 filament rheostat. | 
1 L.F. transformer. 

1 o.oo1 mfd. 

11 Clix sockets. 

7 Chix plugs. 

6in. of 2B.A.-rod. 
Quantity of 16 S.W.G. tinned copper wire for wiring 

up. 

One uos; 44in. high, to take 6in.-x 6in. x din. panel, 
with rin. lid. When closed this makes a cube, the 
internal dimensions of which are 6in. x 6in. x 6in. 

No difficulty should be experienced in wiring up this set 
if the scheme of connections given in Fig. 3 is carefully 
followed. It will be noticed that Clix sockets have been 
used in place of terminals. These facilitate rapid con- 


fixed condenser. 
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One Valve L.F. Transformer.— 
nection of the amplifier to the other instruments of the 
receiver, but ordinary terminals may be substituted if 
desired. The other components need be of no special 
make, but the transformer must not be too large in its 
external dimensions or it will ‘not fit in the space pro- 
vided. A Peto-Scott transformer is used. 


Choosing the Valve. 
A few words of advice may well be given 


concerning the type of valve to be employed. 
There is no great need to employ a special type 
of valve, any general purpose valve being suit- 
able. The question, therefore, resolves itself 
into a choice between a bright emitter or a dul! 
emitter valve. If the amplifier is intended to be 
used fo amplify the output of a valve : 
set for which an accumulator is already (ES AS 
used, a valve of a type suitable for “NS ae 
working off the accumulator will natur- X 

ally be chosen. In the case of the l 
crystal user, however, things are dif- 

ferent, since he does not already possess an ac- 
cumulator, and he may justly feel that the ex- 

pense and trouble of the accumulator is scarcely 
compensated for by the extra results obtainable 

when using a valve amplifier. The solution of 

his problem is to use a dull emitter of the .06 


ampere class in conjunction with two dry cells of the type ` 


used for operating electric bells. This valve will be found 
to give excellent results, and, provided that only two dry 
cells are used, no alteration need be made to the set. 
It has been found possible, by the writer, to ‘operate a 
valve of this description three or four hours nightly for 
from eight to ten weeks before the two dry cells need to 


he renewed. The cost is, therefore, about one penny per - 


TELEPHONES 


O 


Fig. 3.—Wiring diagram. 
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evening. Two cells are recommended rather than three 
for three reasons. First,- no alteration is required to 
the set ; secondly, there is not the slightest risk of damag- 
ing the valve; thirdly, if three dry cells are used it will 


Another view of the set. 
Notice the method of fix- 
ing the valve platform, 
and the simpie wiring. 
be necessary to reduce the voltage to the requisite value 
by means of a resistance, which represents so much power 
unnecessarily Wasted in heating up this resistance. A 
high tension battery will also be needed, but since the 
demands made on it will be small, it should give useful 
Service for several months. 


1 


SIMULTANEOUS TRANSMISSIONS ON A 
SINGLE AERIAL. 


M. Leon Deloy’s Valuable Experiments. 


LEON DELOY, the . well-known amateur at 

o . Nice, France, recently conducted Transatlantic 
tests in which he transmitted simultaneously on wave- 
lengths of 55 and 90 metres. Two stations were em- 
ployed, each working on an independent untuned aerial, 
but both were fed from the same transformer, yielding a 
voltage of 2,000. The key was operated in the primary 


of the transformer, and therefore controlled the radiation 
from both aerials. 


. The 55-metre station was fed directly 
from the 25-cycle supply, and consumed about 400 watts. 
The go-metre station was operated by means of two 
kenotrons, and took about 209 watts. The two trans- 
missions were received strongly ijn America during the 
first test. | ee” 

A few days later the experiment was repeated, using 
only one aerial, the layout of the two stations being the 
same as in the earlier experiment. The single aerial was, 
however, connected to the two transmitters by two in- 
ductances mounted in series. Equal success was obtained, 
proving the simplicity with which the short waves can b°? 
adapted for simultaneous transmission. M. Deloy’s work 


opens up some interesting possibilities for amateur exper’ 


ment. 
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-Two New Dull Emitters for L.F. Amplification. 


ROM the General Electric Co., Ltd., 
received an interesting valve. 


This valve, the D.E.3B., belongs to the 60 
milliampere class, but while its outward appearance closely 
resembles the D.E.3 the electrode construction has been 
modified.so as to produce a high magnification factor. 

The D.E.3 is, of course, a low filament consumption 
general purpose valve, whereas the D.E.3B., while hav- 
ing the same filament characteristics, has been designed 
for a special class of work. 

At the present time a considerable amount of attention 
is being given to resistance coupling for L.F. amplifica- 
tion, and the valve under review has been evolved for 
this specific purpose. As it is never possible, practically, 
to obtain the full valve magnification when using the 
resistance capacity method of coupling, it is essential to 
have a valve with a moderately high magnification factor 
to start with. This means that its plate impedance will 
also be high, but it should not be disproportionately so. 
In a practical amplifier using the D.E.3B. we have 
employed 150,000 ohm. anode resistances at the same 
time increasing the plate battery voltage to 150. The 
reader will, of course, appreciate that as a high resist- 
ance is used in series with the valve, a higher anode 
battery voltage must be used in order to overcome the 
fall of voltage across the resistance. 

It ts interesting to note that this valve gives excellent 
results as a detector, for which purpose a plate voltage 
of about 50 will be found correct, and for H.F. resist- 
ance-coupled amplifiers for long-wave work it 1s particu- 


larly efficient. 
D.E. 38. 
M. O. Valve Co., Ltd. 


Filament Amperes, 0.063. 
Efficiency, 34 Milliamperes per watt. 


Filament Volts, 3.0. 
Emission (total) Milliamperes, 6.4. 


Plate : 

Plate Current, Grid Bias, - Plate Ampli- Plate 
Volts. Milliamperes Volts. Current.! fication Impedance, 

at Zero Grid. MilLamperes. Factor. ms. 

40 0.26 0 | 0.26 16.8 72,009 

00 0.64 —] 0.34 ` 16.6 64,500 

80 1.16 —1.5 0.56 16.6 52,900 

100 1.62 =2 0.76 16.5 47,000 

120 2.25 — 2.5 1.08 16.5 43,000 


1 Plate current when grid is biased to valuc of Col. ITI. 


This class of valve is not intended for the final stage of 
a L.F. amplifier where large changes of current are 
required, 


A 30 


we have 


OMLEONE has stated that the present age is one of 
specialisation, and this is undoubtedly true in the 
valve world, for we are rapidly approaching the ideal 
state of having a special valve for each and every wireless 
purpose. 

The question for long-distance reception coupled with 
pure reproduction has resulted in the manufacturers pro- 
viding many special types, and, in particular, as the 
result of the more general use of the loud-speaker (horrible 
term), several really excellent small-power amplifying 
valves have been placed on ‘the market. 

have recently tested a new valve of the power 
ampliher class, the results of which we give below. 

Known as the P.V.6 D.E., it is rated at 0.4 ampere 
at 1.8 to 2.0 volts, with a plate rating of 60 to 120 volts. 

The electrodes are arranged vertically in a compara- 
tively small bulb, but it is noted that the usual Ediswan 
base having contact pins of unequal lengths has not been 
employed in this particular type. 

P.V. 6 D.E. 
Edison and Swan Electric 0o., Ltd. 


Filament Amperes, 0.43. 
Efficiency, 21 Milliamperes, per watt. 


Filament Volts, 2.0. 
Emission (total) Milliamperes, 19. _ 


Plate Ampli- Plate 
Plate Current, Grid Plate" fication Impedance, 
Volts. Milliamperes. Bias. Current. Factor. 
60 2:2 =a 1.45 6.9 20,000 
80 3.4 —3 2.15 6.8 17,800 
100 4.95 “45 2.7 6.8 15,400 
120 6.55 --6 3.5 6.8 14,500 


1 Plate current when grid is biased to value of Col. I. 


This valve is, of course, particularly useful for the 
worker who uses a 2-volt accumulator, as the P.V.6 D.E. 
can be connected straight on without any filament resist- 
ance. As shown by the table above, quite considerable 
inputs can be handled, and, using the full 120 volts H.T., 
enough power will be delivered to operate any of the 
usual types of loudspeaker. : 

We have given the vałve an extended trial in the last 
stave of a L.F. amplifier, and the results obtained have 
been very satisfactory.. The valve is, of course, equally 
suitable for the first stage of a low-frequency amplifier, 
and when good volume and purity are required should 
be used in all L.F. stages. The tests further indicate 
that a very long life should be obtained, which is a point 
of no mean importance. 
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VALVE CHARACTERISTICS. 


An Explanation of the Properties of the T neepa Electrode: Valve. 
By R. D. BANGAY. | a 


circuits adopted in practice for applying the pro- 
perties of the three-electrode valve to the purposes 
of either detection or magnification, ìt is most necessary 
to have a very clear idea of the essential characteristics 


Bra ORE we can properly understand the different 


of the valve on which the action of the circuits depend, ` 


and we propose, therefore, to devote this article to a 
study of some of these characteristics, leaving it to later 
articles to show how they can best be applied. 

Fig. 1 illustrates the simplest form of valve receiver 
in which the three-electrode valve is used as a detector 
and from which, for the time being, we have omitted the 
filament heating battery. This is done merely for the 
sake of clearness, as the effect of the voltage drop along 
the filament can be considered later, 

An examination of this diagram shows us that there 
are two separate and distinct circuits. The circuit G 
L F, which includes a portion of the oscillatory circuit, 
and the circuit A B T F, which includes a battery and 
a pair of telephones. Each circuit includes an indepen> 
dent source of EMF, and 
each has a separate path 
through the vacuum chamber 
of the valve. These two 
. Circuits are known as the 
“ ørid_ circuit’? and the 
“anode circuit” respec- 
tively. In each of these cir- 
cuits a current can only flow 
in one direction, through the % | 
vacuum of the valve from the F's: 1-—A simple receiving 
filament to the cold electrode, 7 ` 
e., from the filament F to the grid G, in the case of the 
grid circuit, and from the filament F to the anode A in 
the case of the anode circuit. Also, in both circuits a 
current can only flow when the potential of the cold 


electrode is at a positive potential relatively to the fila- 


ment. 


Source of Voltage. 


In the case of the grid circuit, the voltage is derived 


from the signal oscillations, and therefore alternates at 
a high frequency from a positive value at one moment to 
a negative value at the ‘next. Consequently, if the 
normal potential of the grid relatively to the filament is 
zero a current can only flow in the grid circuit during 
the positive half cycles of the signal oscillations. 

In the case of the anode circuit, the voltage is derived 
from the H.T. battery, the positive terminal of which is 
permanently connected to the anode, and, therefore, 
except for any influence exerted by the presence of the 
grid, a continuous current could flow through this circuit 
at all times. The current through this circuit, however, 
is controlled by the potential of the grid quite indepen- 
dently of the grid current, the latter being purely inci- 
dental and occurring, as already noted, only when the 


grid is at or near a positive potential relatively to the 
filament. Thus, while the currents in the two circuits 
are entirely independent of one another, they are both 
controlled by the eigen of the grid relatively to the 
filament. 


~ 


Currents and Voltages in the Circuits. 


Having grasped these essential distinctions between 
the two circuits of the valve, we may now proceed to 
study the relation which the current in each circuit bears 
to the potential of the grid. This relationship can most 
conveniently be illustrated by curve diagrams, as shown 
in Fig. 2. These two curves represent the currents which 
will flow in the two circuits respectively corresponding to 
different steady. potentials of the grid, and assuming a 
perfectly constant voltage applied to the anode. The 
full line curve represents the anode current flowing from 
the battery B through the anode circuit, and is known as 
the ‘‘ grid-voltage-anode current ”’ characteristic of the 
valve, while the dotted line curve represents the grid 

4 current and is known as the 

‘t grid-current curve.’ It will 
be seen from the diagram that the 
magnitude of the grid current is 
extremely small compared with 
that of the anode current, and 
also that it starts very nearly at 
zero grid volts. Beyond noting 
these two important points, how- 
ever, we are not particularly con-~ 
cerned with its shape. The shape 
of the anode current curve, on the 
other hand, as well as the position it occupies relatively 
to zero grid volts, is of the greatest importance. Both 
of these factors may vary considerably in different cases, 
as will be scen later. 

As will be seen from Fig. 2, a certain negative poten- 
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Fig. 2.—- Characteristic 
curves, showing grid and 
anode currents. 


' tial has to be applied to the grid before the anode 


current is reduced to zero (in the case illustrated about 
— 10 volts). The actual value of this negative potential,. 
however, depends not only upon the type or design of- 
valve used, but also upon the voltage of the anode 
battery. The effect of increasing the anode voltage is 
to move the curve bodily to the left, making it neces- 
sary to apply a larger negative potential to the grid to 
reduce the anode current to zero. This effect is illus- 
trated in Fig. 3, which shows three curves plotted for. 
the same valve, but using different anode voltages in 
each case. It will be seen, however, that apart. from 
this displacement of the position it occupies, the shape. 
of the curve remains substantially the same in each case. 
The effect on the grid current curve of increasing the 
voltage of the H.T. anode battery is practically negli- 
gible, that is to say, it still starts to flow at a point near 
zero grid potential. Thus the change in the anode volt- 
age alters the position of the anode current curve not 
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Valve Characteristics.— 
only relatively to zero grid volts, but also relatively to 


the grid current. ! This 1s an important point to remem-' 


ber, as it has a vital influence on the arrangement of all 
valve circuits. 


Effect of Constructional Differences. 


The effects caused by differences in the design of the 
valve are illustrated in Fig. 4, where we have illustrated 
the characteristic curves of three different types of valve 
using the same anode voltage in each case. ‘These curves 
show that not only is the position of the curve relatively 
to zero grid volts dependent upon the design of the valve, 
but also the shape of the curve. Thus, with No. 1 
valve, the current starts flowing when the grid volts are 
about —10, while with No. 3 valve, the current starts 
flowing when the grid potential is —4 volts. Again, 
No. 3 valve has a very much sharper bend at the point 
where the current is approaching zero than 1s the case 
with either No. 2 or No. 3 valve. The curves of valves 
Nos. 1 and 2 can be taken as typical examples of an 
ordinary general purpose receiving valve, in fact, they 


are actually plotted from the types R5V and R valves | 


respectively; No. 1 valve, on the other hand, is a 
special valve designed for a particular method of 
rectification. 

There are one or two 
points disclosed by these 
curves to which particular at- 
tention should be drawn. 
The maximum change in the 
anode current for a given 
change in the grid potential 
is obtained when the latter 
occurs along the straight part 
io Of the anode current curve, 
because it is here that the 
curve 1s steepest. Thus, in 
the curve of valve No. 1, il- 
lustrated in Fig. 4, a change 
of grid potential of 2 volts, from o to —2 volts, causes a 
change of o.8 mA. in the anode current, z.e., from 2.1 
mA. to 1.3 mA., while the same change of 2 volts in the 
grid potential of the same valve, from —5 volts to —7 
volts, causes a change of only 0.3 mA. in the anode cur- 
rent. If, therefore, we assume that the change in current 
represents the useful energy released in the anode circuit, 
it is clear that the efficiency or sensitiveness of the valve 
is greatest when we work on the steepest part of the 
curve. 
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Fig. 3.— Showing the 
tea of appiying differ- 
nt anode voltages. 


i Straight Portion of the Curve. 


Again, if the EMF applied to the grid is of an alter- 
nating character, and if it alternates about a point on 
the straight part of the anode curve, the change in anode 
current due to each successive half-cycle of the alter- 
nating current will always be equal. For example, 
suppose we apply an alternating voltage of 2 volts to 
the grid of the valve whose curves are shown in Fig. 3 
when using an anode potential of 80 volts, the first half- 
cycle will raise the grid potential from o to 2 volts, 
causing a change in the anode current of 1 mA., t.e., 
from 2.2 to 3.2 mA., and the second half-cycle in which 
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the potential of the grid is raised from o to —2 volts 
will also cause an exactly equal change of 1 mA. in the 
anode current, 7.¢., from 2.2 to 1.2. 

On’ the other hand, if the alternating EMF applied 
to the grid occurs about a point near the bend of the 
curve, the changes in the anode current will be greater 
for the positive than for the negative half-cycle. This 


can be verified by referring to the anode characteristic . 


curve of valve No. 3 in 
Fig. 4, where the change in 
current due to a change in 


6 mA., and for a change in 
grid volts from o to —2 is 
only 3 mA. -Also it is easy 
to see that the sharper the 
bend in the curve the greater 
will be the difference be- 5 
tween the change in current GRIO POTENTIAL IN VOLTS 
due to a positive half-cycle Fig. 4.—Curves of three 
and that due to a Bee pee ae 
half-cycle, provided, of course, that the variation of the 
grid volts occurs about a point on the bend of the curve. 


Effect of the Filament. 

To avoid any confusion we have omitted in fhe fore- 
going explanation to take into consideration the 
potential of the filament. Obviously, the grid can only 
be connected to one end of the filament, and since there 
is a difference in potential between the two ends of the 
filament, the potential of the grid must always be 
different relatively from the two ends. If, therefore, the 
potential of the grid relatively to say the negative end 
of the filament to which it is connected is zero, and if 
the voltage across the filament due to the filament battery 
is, say, 4 volts, then it follows that the potential of the 
grid to the other end of the filament must: be 4 volts. 
The characteristic ‘grid volts-anode current curves are 
always plotted with reference to the negative end of the 
filament. Unless otherwise stated, therefore, it can 
always be assumed that the. grid potentials are indi- 
cated with reference to the negative end of the filament. 
But if, in arranging a circuit, the grid were connected 
to the positive end of the filament, obviously zero grid 
volts will occur on a different part of both the anode 
and grid current curves. This point is illustrated in 
Fig. 5, in which it will be scen that the voltage figures 
indicated below the line refer to the negative end of the 
filament, and those ‘indicated above the line refer to the 
positive end. 

Returning once more to 
the simple receiver circuit 
illustrated in Fig. 1, let us 
see how the factors ex- 
plained in the preceding 
paragraphs affect the ar- 
rangement of the circuit. 
The currents induced in the 
aerial circuit are feeble high- 
frequency alternating cur- 
rents which induce a corre- 
sponding alternating volt- 
age across the inductance L. 


CURRENT IN MILLIAMPER 


CURRENT IN MILLIAMPERES 


GRID POTENTIAL IN VOLTS 
Fig. 5.—&xplaining the 
e of filament 

voltage. 
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Valve Characteristics.— | 

If, therefore, we connect one end of the inductance 
directly to the filament and the other end directly to the 
grid as shown in Fig. 1, it follows that the alternating 
potential variations impressed on the grid must always 
occur about the point of zero grid potential. This 
point of zero potential, as we have just seen, may 
occur either on the straight 
part of the anode. current 
curve as in No. 1 valve,- 
Fig. 4, or near the bend of 
the curve as in No. 3 valve, 
Fig. 4, according to the 
type of valve used or ac- 
cording to the voltage of 
the H.T. anode battery 
employed. In practice the 
choice of both the type of 
valve and of the anode 
battery may be governed 
by other considerations, 
and therefore if we 
wish to work on some other part. of the anode current 
curve than that which happens to occur at zero grid 
voltage, we must devise some method of adjusting the 
normal grid potential to the desired point independently 
of the alternating EMF derived from the induced 
oscillatory circuit. 


Fig. 6.—Method of connecting 
grid bjas. 


Grid Bias. 


This is easily done by connecting some constant source 
of EMF, such as a dry battery, in series with the grid 
circuit in such a way that it impresses a negative 
“bias ’’ voltage on the grid. There is only one place 
where it can be included without interfering with the 
proper functioning of the oscillatory circuit, and that is 
between the filament and the bottom end of the induct- 
ance as shown in Fig. 6. If, for example, the grid 
bias battery were connected in the aerial circuit, the 
internal resistance of the battery would interfere with 
the free oscillation of the aerial circuit and cause serious 
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damping, and consequent loss of energy and selectivity ; 
on the other hand, if it were connected between the 
grid and the top end of the inductance, it would pro- 
vide a possible leakage path for the aerial current to 
earth. Even if the battery were highly: insulated its 


capacity to earth would tend to upset the tuning of the 
circuit. 


Connected as shown in Fig. 6, however, it in- 
troduces none of these diffi- 
culties, and as this battery 
has only to apply the neces- 
sary potential and no cur- 
rent is taken from it it can 
be an extremely small one. 

Obviously the signal volt- 
age induced across the in- 
ductance L now occurs 
about a point on the curve 
corresponding to the steady 
bias voltage provided by 
the grid battery. 

The amount of negative 
voltage required for any 
particular case can be regu- 
lated by tapping along the 
battery ; this, however, only allows for a coarse adjust- 
ment in steps of about 1.5 volt at a time. For some 
purposes this coarse adjustment will suffice, but if a 
finer adjustment is required, this can be obtained by 
making use of the voltage drop along the filament as 
described below. ; 

If a high-resistance potentiometer is connected across 
the filament as shown at R in Fig.‘7, any required value 
of positive potential can be impressed on the grid up to 
the maximum equal to the filament voltage. The 
effective potential applied to the grid is, of course, the 
difference .between the negative volts derived from the 
grid battery and the positive volts derived from the 
potentiometer, thus the rough adjustment can be 
made by tapping along the grid battery and the final 
adjustment .by sliding the contact along the potentio- 
meter. | 


7— Connections when a 
grid battery and a i 
meter are used. 


Fi . 


SCHOOLS RADIO EXHIBITION. 


Kesults of the Competition. 


[5 the competition arranged in connection with the 
recent Schools Radio Exhibition, the highest marks 
were obtained by the Broadwater Road School, Tooting, 
which secured 67. The 1..C.C. Beaufoy Technica] In- 
stitute secured second place with 53 marks, the third 
nosition being gained by St. Paul’s School, Dorking. 
Commenting upon the result, the adjudicators, Messrs. 
L. F. Fogarty, G. G. Blake and Maurice Child consider 
that the Exhibition was of great value and demonstrated 
that interest in wireless science amongst boys is very 
considerable. In making the awards, the judges took 
into consideration the number of exhibits from each 
school, the number and ‘quality of drawings, the standard 


of workmanship, points of originality and applications 
to general education. The greatest value lies in the 
last-named branch, but it was observed that with two 
outstanding exceptions (Broawater Road School, Toot- 
ing, and St. Paul’s School, Dorking), very little atten- 
tion appeared to be given to this point. On the other 
hand, the workmanship in many cases was of quite a high 
order. 

The prize of five guineas given by J. H. Reeves, Esq., 
M.A., M.B.E., was presented to the winning school by 
Dr. W. H. Eccles, F.R.S., at a meeting of the Radio 
Society of Great Britain held at the Institution of Elec- 
trical Engineers on. Wednesday, March 25th. 
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Plans for Second London Station. 

If the B.B.C. can settle satisfactorily 
questions of finance, wavelength, and 
other problems that arise in connection 
with the building of a new main station, 
the company will willingly provide 
second London station, of a power of, 


say, 10 kw., to give specialised pro- 
grammes, and thus solve one of the chief 
complaints of listeners. 


’>00Ọ 


A Double Choice. 

There wouid then be no need for the 
listener who wanted the popular type vf 
programme to be the involuntary victim 
of the lecturer and the classical musi- 
cian, for he could tune in to the station 
that was catering for his needs, while 
his brother-listener 
tion and instruction could gratify his 
tastes with the programmes of the 
second station working on a greater 
wavelength. It may be stated definitely 
that London will not for long have only 
one broadcasting station. 

9000 

The number of receiving licences now 
in force is approximately 1,400,000. The 
advocates of a reduction in the licence 
fee are not found among the general 

ublic alone, but even in official circles. 
t would be very difficult to regulate the 
amount of the fee by the value of the 
receiving set, for if that were done there 
would be no logical reason why the 
Government should not discriminate 
between, let us say, a dog licence for an 
animal of pure breed and one that had 
no pride of birth. 
ọoo0oo0ọ0 


And Revenue. 


For the year ended December 31st last, 
the total receipts on account of wireless 
receiving licences were £613,309, of which 
£472,102 went to the B.B.C. by monthly 
instalments in arrear, and £141,207 was 
retained by the Post Office for adminis- 
tration. When the Wireless Bill comes 
up for second reading the Post Office is 
expected to state how the administrative 
costs are made up. Probably before that 
time the B.B.C. will give details of past 
expenditure and of the cost that will be 
incurred if their plans for the future are 
realised. It is interesting to note that 
the company has spent already about 
£100,000 on plant which, in view of the 
rapid strides which broadcasting is 
making, is becoming obsolescent. 

o000 
B.B.C. Lecturers. 

Radio societies are making insistent 
demands on the officials of the B.B.C. to 
give lectures to their members. Many of 
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in search of eleva- ` 


come from 


distant 
parts of the country. The officials them- 


these applications 


selves are crying out for mercy. When, 
for instance, a member of the B.B.C. 
staff is known to be giving a lecture in 
any locality, he is generally bombarded 
with requests from half a dozen other 
places within a radius of twenty miles to 
call in and lecture to them in passing, 
and it is very difficult in fairness to 
refuse these requests. The average work- 
ing day of headquarters engineers is 
twelve hours, and when they go into the 
country their routine tasks aré sadly 
neglected. If on such occasions anything 
were to go wrong with transmissions, 
listeners would naturally be the first to 
complain. 
90000 e 


Broadcasting Parliament. 


The Norwegian Parliament’s adoption 
of the microphone and Great Britain’s 


‘coming consideration of the same matter 


A FOUR-TON TRANSFORMER. In 
point of size the transformer in the photo- 
graph affords an interesting comparison 
with the instrument to be found in the 
typical broadcast receiver. This four-ton 
transformer will form part of the 
apparatus at the new Post Office station 
at Hillmorton, near Rugby. 
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THE STATIONS, 


opens up the question whether in the 
future official reports of Parliamentary 
proceedings will be necessary. The well- 
known Hansard, by which name the 
official reports of the House of Lords 


and the House of Commons. are still 
known, never tells Parliamentary stories 
exactly as they happen. Often things are 
said in the heat of political battle on the 


floor of the Houses which lose their 
flavour in cold print, or which, a few 
hours later, are not considered suitable 
for the information of constituents or the 
public. Obviously, with broadcasting, 


these remarks would go out in their un- 
doctored state, probably to the delight of 
listeners in search of entertainment, but 
to the dismay of the speakers. Yes; we 
think that there should be a good deal 
of amusement in the broadcasting of 


Parliament. 
oo0oo0oo 


Are we to be Gulled ? 


Listeners are responsible for many of 
the suggestions, novel and otherwise, 
which are made from time to time for 
“improving”? the programmes. A 
Norfolk correspondent now suggests that 
the laughing. gulls on Watton Mere 
should be broadcast. The B.B.C. has a 
long list of items in Nature’s chorus 
which some day will be transmitted; but 
so far as bird noises are concerned 
nothing more will be done until the 


summer. 
2000 


The Women’s Hour. : 

What subjects appeal most to women 

listeners? When the matter was debated 
before the microphone between a woman 
Cambridge graduate and another who 
had been in charge of various big can- 
teens: during the war, the alternatives 
discussed. were :- 

(1) An ultra-feminine type of Women’s 
Hour. — 

(2) A more amusing, as well as a more 
intellectual programme on topics of 
general interest; but with a special 
appeal to women. | l 

The Cambridge graduate’s argument 

was that she favoured amusing and intel- 
lectual talks of a non-domestic character, 
and the ex-canteen manager declared that 
she favoured practical subjects and ultra- 
feminine topics. 

coocoo 


Keep out of the Kitchen. 

Listeners were invited to express their 
views, and some eighty per cent. of the 
letters received sided with the Cam- 
bridge graduate. The writers did not 
want talks on cookery, household manage- 
ment and child welfare, the general cry 
being: ‘‘Keep us out of the kitchen and 
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take us out of ourselves!” They wanted 
talks on music, literature, travel, women’s 
movements, etc., with an occasional 
fashion talk or humorous reading. ) 


o0o00°0 


Temperamental Differences in U.S. 


In nothing is the difference between 
the British and American women’s- tem- 
erament better demonstrated than in 
roadcasting. At least fifty large broad- 
casting stations out of the 600 which are 
transmitting in the Unrted States have 
a regular service of appeal to the house- 
wife and woman listener. Many large 
stations are awned by great companies 
having definite interests in better cook- 
ng, home education, or instruction along 

cient housekeeping lines. 


oooao 


A “Happy Homes ” Club. 


One station appeals to women with a 
“Happy Homes ” Club, which specialises 
in a daily morning talk of home helps 
interest, instead of a broadcast lecture. 
The Director calls for a meeting of the 
club, thus trying to make the affair a 
social gathering. This is supplemented 
by the issuing of a booklet of sixty pages 
containing hints for happy homes. Here, 
again, is evident the diversity between 
the British and American temperament. 
For only the other day a navvy in the 
north assaulted his wife because she 
would not keep the baby quiet while he 
had the headphones on. “ Happy Homes,”’ 
indeed ! 

oo0oo0oo0o 


Interference. 


In a list of foreign stations and har- 
monics of Government and commercial 
stations which has been compiled recently 
a significant sidelight is thrown on the 
ever-present evil of wireless interference. 
Some of the stations using identical, or 
almost identical wavelengths are the fol- 
lowing :— i 


Wave- : 
lengih. British Foreign 
Metres. Stations. Stations. B.B.C. 
500 Cleethorpes, —- — 
Devizes, 
Horsta. A 
495 — — Aberdeen, 
494 = Leafield. — — 
475 Ongar. Bilbao. Birmingham. 
479 Leafield, Frankturt, m 
Cleethorpes. Stockholm 
(Svensk Radio). 
450 Cleethorpes, Pans, PTT, maa — 
z Devizes. Sunsval ai 
425 Aberdeen. Rome, Reval, —- 
Barcelona. 
400 Ipswich, — Newcastle, 
Cleethorpes, 
Aberdeen, 
Horsea. 
882 Cleethorpes. - Oslo. — 
375 Cleethorpes, — Manchester. 
Devizes. 
$51 — — Cardiff. 
350 Clcethorpes, S-ville, Picin — 
Eg Midi (testing). 
ich. 
326 ai — — Edinburgh, 
Nottingham. 
325 Howden, Barcelona. — 
Cleethorpes. 
815 Air Ministry. — Liverpool. 


The above are selected at random, but 
they serve to show how serious the 
problem of interference may become, 


t 


> 


Sunday, April 19th. 
London, 5 p.m. ... 

_ London, 8.45 p.m. ... 
Bnmingham, 9 p.m. 


Monday, April 20th. 
Birmingham, 8 p.m. 
Bournemouth, 8 p.m. 
Glasgow, 8 p.m. ... 


Tuesday, April 2ist. 
London see 


Wednesday, April 22nd. 
London, 7.30 p.m. ... 


Birmingham, 8 p.m. 
Cardiff, 8 p.m. ... 
Newcastle, Eom see 
Belfast, 7.30 p.m. ... 


Thursday, April 23rd. 
London, 8 pm. ... 
Birmingham, 8 p.m. 
Glasgow, 8 p.m. ... 


Friday, April 24th. 
London, 8 p.m. . 
Manchester, 8 p.m. 
Newcastle, 8 p.m. . 
Glasgow, 8 p.m. 


Saturday, April 25th. 
Bournemouth, 8 p.m. 
Cardiff, 8 p.m. 
Glasgow, 8 p.m 


Duettists who were Miles Apart. 


Congratulations have been received at 
the Johannesburg Radio Station (JB) 
from many parts of South Africa and 
Rhodesia, on a successful experiment in 
simultaneous transmission which was 
carried out recently. 

Mr. Harold Ketelby, violinist in the 
station orchestra, and Miss M. Williams, 
station pianist, were heard on the ether 
in a joint instrumental selection, but in 


aah of fact the violinist was playing in, 


retoria, forty-odd miles away from the 
station studio, where Miss Williams was 
playing the piano accompaniment for 
him. Both instrumentalists used a pair 
of headphones attached to a crystal set 
tuned in to the JB wave, and each was 
thus áe to synchronise perfectly witb 
the other’s playing. 


cooo 


And Now a Trio? 


The music from the violin was com- 
municated from Pretoria to Tohon be 
by means of a relay panel and a lan 
line. The joint melody from the two 
instruments was picked up in very good 
quality by thousands of listeners. The 
test was the development of a similar 
experiment carried out in Johannesburg 
a short time ago, when music was broad- 
cast simultaneously from different apart- 
ments in the studio buildings. 

The scheme in the first place was con- 
ceived by Professor Kirby. In the light 
of the recent successful venture a further 


Barclays Bank Concert, relayed from 
Royal Albert Hall. 

“The Taming of the Shrew.” 

“To the King’s Navee.’’ 

‘* Wagner.” 

“The Dream of Gerontius.” 
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FUTURE FEATURES. 


Ballad Concert. s 
“ Hymn of Praise” (Meudelssohn). 
Chamber Music Programme. 


“ Old Memories.” 
* The Seasons.” 
Band of lst Bn. Royal Scots Fusiliers. 


Concert arranged by ‘ The News of the 
World.” 


the 


“ St. George’s Day.” pes ; 
St. George’s Day @rogramme. SE 
“ St. George’s Day.” l : 


Symphony Concert. 

“ The Chinese Puzzle.” 
Ballads—Glees—Madrigals. 
Popular Night. 


“ Samples of Humour.” 
“ Lohengrin.” 
Listeners’ Programme. 
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experiment is likely. It is, for instance, 
suggested that a trio be arranged with 
the piano in Johannesburg, the ’cello in 
Durban, and the violin in Cape Town, 
and all merging on the ether through 
JB’s transmitting apparatus. 


t 


0000 
Concert from a Liner. 
Apropos the note announcing the 


intention to broadcast from a British 
liner when she is in dock, instead of from 
the local B.B.C. station, it is understood 
that the event has been fixed for April 
22nd, when the Liverpool programme will 
be transmitted from the Cunard liner 
“Samaria.” Listeners are supposed to 
be present at the concert which is being 
held in the first-class lounge of the liner 
to celebrate the last night at sea. Sea 
chanties and songs and orchestral music 
will be included, and listeners will also 
hear something of what is happening on 
the bridge of the liner. 

oo0oo0oo0 


Broadcast Lectures. 


At Easter the series of broadcast 
talks which has included such popu- 
lar items as Sir Oliver Lodge on 
“Ether,” Mr. Allan Walker on ‘ Archi- 
tecture,” the British Drama League, and 
Mr. Ackerman’s “Popular Fallacies in 
Engineering” came to an end. On 
April 20th a new series will begin, a 
special feature of which will be the in- 
clusion of representative speakers from 
seven different stations. 
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Croydon Wireless and Physical Society. 

A lecture on ‘ Industrial Applications 
of X-Rays” was delivered at the last 
meeting of the Society by Mr. W. F. 
Higgins. The lecturer gave some idea of 
the enormously varied applications of 
X-rays. By means of diagrams and care- 
ful explanations he enabled all to grasp 
the construction of X-ray tubes, and the 
bombardment of electrons on what is 
known as the “target.” A number of 
interesting X-ray photographs were 
shown affording comparison between the 
early work and modern practice and 
showing how the degree of penetration 
through material substances has increased 
so that almost anything invisible to the 
naked eye can now be made to appear 
“as clear as daylight.” 


Northampton and District Radio Society. 


An exhibition of -sets constructed by | 


members of the Society was held at. the 
County Café on Monday, March 20th. 
Prizes were offered, the sets being judged 
under the headings of efficiency, work- 
manship, and ingenuity and inventiveness. 
There were many entries and every set 
was tested and examined in its turn. 
After connecting up, the owner was given 
five minutes in which to tune in any 
station he chose. The sets entered ranged 
from the one-valve ‘‘ straight ’’ circuit 
to the four-valve special circuit. Where 
high-frequency valves were used, the 
coupling was, in almost every case, of 
the tuned anode type, resistance capa- 
city coupling either for H.F. or L.F. 
being entirely absent. There were a few 


werner. 
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club news of general interest. 
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Secretaries of Local Clubs are invited to send in for publication 
All photographs published will 


_ be paid for. 


Y 
® FORTHCOMING EVENTS. 


} WEDNESDAY, APRIL 15th. 
Golders Green and Hendon Radio Society. 
—At the Club House, Willificld Way, 


N.W.11. Lecture: ‘ Measuring Instru- 
ments and their Functions,” by Mr. F. 
McCabe. 


FRIDAY, APRIL 12th. 


Sheffield and District Wireless Society.— 
At 7.39 p.m. At the Dept. of Ap- 
pied Sci:nce, St, George's 
ecture: “ Electric Furneces,’’ by Mr. 
H. A. Greaves. 


MONDAY, APRIL 2th. 


Eastern Metropolitan Group 
Association.—_At 7.30 p.m. 
Bride's Institute, E.C.4. 
“Short Wave Receivers.” 

Dorking and District Radio Society.— At 
7.45 p.m. At 65, South Sitrect, 
Dorkiag. Evening 
Apparatus. 


WEDNESDAY, APRIL 2nd. 
British Horological Institule.—At 6.30 p.m. 
Ait the Institute, 35, Northampton 
` Square, E.C.1. Debate on * Wireless 
Timo $i nals.” Open to all interested. 
Streatham Radio Society.—Lecture: " DX 
Transmission,” by Mr. H. J. Swift. - 
Manchester Radio Scientific Society.—-Lec- 
ture by Mr. G. Harrison. 


FRIDAY, APRIL 2th. 


Radio Society of Great Britain (T. and R 
Section).—Dinner in hcnour of Ameri- 
can visitorg, | g 


Lecture 
At St. 


Lecture: 


Members with 


short wave sets tuning down to fifty 


metres. The prizes were awarded as 
follows :—Kor efficiency: Mr. A. J. 
Smith’s two-valve set. For workman- 


ship: Mr. Howe’s four-valve set. For 
ingenuity: Dr. Stewart's two-valve and 
crystal reflex portable set with frame 
aerial and batteries self-contained. The 


Members and friends of the Wimbledon Radio Society who attended the Society’s recent 


whist drive and dance. 


The value of developi 


the social side of club activities should 


never be overlooked. 
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prize for a component part was awarded 

to Mr. R. G. Turner for his wavemeter. 
Hon. secretary, Mr. L. Lewis, 

Kingsthorpe, Northampton. 


The South Croydon and District Radio 
Society. 


On Tuesday, March 3lst, a most enter- 
taining and instructive lantern lecture on 
“The Theory and Construction of Loud 
Speakers ’’ was given before about 50: 
members of the Society by Mr. W. J. 
Ricketts, of Messrs. Alfred Graham and 
Co. The lecture was preceded by a two- 
valve loud speaker demonstration, using 
the club indoor aerial. 

The reproduction from the Amplion 
speaker was remarkable for its power and. 

ity, it being easily heard throughout 
the hotel. 

The society now boasts of a member- 
ship of over 80, and all those interested 
in practical wireless are invited to become 
members. eon 

Full narticulars may be obtained from 
the hon. secretary, Mr. George H. Tozer, 
218, Brighton Rd., S. Croydon. i 


Whitly and Monkseaton Radio Society. 
The society’s first annual dinner was 
held on April Ist at the Royal Hotel. 
Whitley Bay, under the presidency of 
Mr. H. F. Yardley. 
After the various 


had been 


tannefea 


honoured, a varied programme of songs 


was given by members and friends, and 
the proceedings concluded with a demon- 
stration of broadcast reception. 

The hon. secretary of the Society is Mr. 
Denham Turner, ‘‘ Underwood,’’ Windsor 
Gardens, Monkseaton. 


Walthamstow Amateur Radio Society. 


A determined effort is being made by 
the society to cope with the oscillation 
problem in the Walthamstow area. For 
this purpose all listeners in the district 
have been asked to make rough notes re- 
garding any instances of interference 
during broadcasting and to forward par- 
ticulars to the hon. secretary. Mr. H. J. 
Sarson, at the Y.M.C.A., Church Hill, 
E.17. f 

The society also offers to assist any 
listeners who believe that their sets may 
be oscillating but lack the necessary ex- 
perience to be sure upon the point. 


. Sheffield and District Wireless Society. 


Thursday, April 16th, was erroneously 
given in last week’s Wireless World as 
the date of Mr. H A. Greaves’ lecture 
on ‘Electric Furnaces.’ The date of 
this fixtrre is April 17th. 
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THE “PITCH” SCALE 
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APPLIED TO 


BROADCAST RECEIVING APPARATUS. 


_ With Special Reference to -Intervalve Transformer Characteristics. 
By R. L. SMITH-ROSE, Ph.D., M.Sc., A.M.LE.E. 


- 


T a recent meeting of the Institution of Electrical 
À Engineers, a paper entitled ‘‘ The Measurement 
of Frequency and Allied Quantities in Wireless 
Telegraphy °? was read by Lt.-Col. K. E. Edgeworth 
and Lt. G. W. N. Cobbold. The suggestion contained 
in this paper was that a ‘‘ pitch” scale calculated in 
octaves would be more convenient than the wavelength 
and frequency scales at present in use, and in view of 
the tendency to change over the notation from wavelength 
to frequency for general purposes, it was considered ‘to 
be opportune to inaugurate a discussion on the problem. 
The scale of pitch is defined by the equation 


f=2", or P=log,(f), 


P being thus measured in octaves in accordance with the 
practice in the art of music, and f being the frequency 
in cycles per second. It is evident that the frequency of 
any kind of oscillation can be expressed on this ‘‘ pitch ”’ 
scale, as it is not confined to electrical oscillations. For 
example, middle C on the usual pianoforte scale has a 
frequency of approximately 256, and since 256=2%, the 
pitch of this note is 8 octaves. On the same scale the 
range of frequencies commonly used in wireless extends 
over about 13 octaves from the thirteenth (corresponding 
10 36,620 metres, or 8,180 cycles, per second) to the 
A&enty-sixth ` (corresponding to 4.47 metres, or 66.1 
million cycles, per second). 
‘© D ” line in the visible spectrum is situated at about the 
forty-ninth octave, while, of course, the frequencies corre- 
sponding to ultra-violet and X-rays are at a still higher 
position on the scale. For further details on this 
‘‘ pitch ’’ scale and the discussion of its advantages and 
disadvantages, the reader is referred to the published 
account in the Journal of the Institution of Electrical 
Engineers. 


Characteristic Curves of Intervalve Transformers. 


Whether this pitch scale will ever be adopted for wire- 
less or any other purposes remains to be seen, but it is 
interesting to note here how the graphical representation 
of the performance of some types of broadcast receiving 


apparatus at audible frequencies appears on this scale.. 


As an example, the voltage amplification of a single stage 
comprising a valve and an audto-frequency intervalve 
transformer may be taken. 
the writer first plotted the results obtaincd on some inter- 
valve transformers in this manner. In Fig. 1 is shown 
a selection of curves obtained for five different types of 
transformer when used with R-type valves under standard 
operating conditions. Two of these curves refer to trans- 
formers, which are considered to be among the best of 
those manufactured in this country at the present time. 
It may be mentioned here that these characteristic curves 


o 


- The - well-known sodium - 


Some eighteen months ago 


are-subject to the usual limitations accompanying such 
measurements by audibility methods, since it is very diffi- 
cult and trying on the observer to make observations out- 
side the limits of 250 and 4,000 cycles per second. 
Alternative methods which are not subject to these limita- 
tions usually make use of the root-mean-square value of 
the output current. ` Unless, however, theswave-form of 
such output is recorded simultaneously, the form-factor 
is unknown, and serious errors are incurred by assuming 
the output to be of sine-wave form. 

Now from Fig. 1 it is seen that the best type of curve 
(viz., ¢) approximates to a straight line for about seven- 
eighths of the frequency scale. 


Shape of Curves when a Scale of Pitch is Used. 


If, however, we are to attribute equal prominence to - 
each note on the pianoforte scale, a scale of pitch should 
be adopted graduated in octaves, with middle C at a 
frequency of 256 cycles per second in the centre of the 
diagram. The bulk of the useful range of audible fre- 
quencies will then be comprised between- the fourth and 
twelfth octaves, i.e., at frequencies from 2*=16 and 
2'2= 4,096 cycles per second. The result of -replotting 
the curves in Fig. 1 in this manner is shown in Fig. 2. 
It is seen immediately that the appearance of the whole 
diagram gives an entirely different impression, in that 
whereas in Fig. 1 some of the curves appear as if they 
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Fig. 1.—Characteristic curves of a number of intervalve trans- 
formers showing the ERAN between voltage amplification and 
equency. 
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The “Pitch ”? Scale Applied to Receiving Apparatus.— 

were possessed by moderately distortionless apparatus, 
in Fig. 2 it appears that the ideal is very far from being 
realised. The portion of curve (c) which is now parallel 
to the pitch axis extends for only three. sights of the 
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Fig. 2—The result of repletting the curves of Fig. 1, using a 
scale of ‘“' pitch ” instead of frequency. 


width of the diagram. The limitations of the methods 
of measuring amplification are also brought out from this 
representation, since over exactly half the diagram indi- 
cated by the dotted portions of the curves, the values for 
the latter have had to be obtained by extrapolation. 
Although it might be thought at first sight that the pse 
of a scale in this manner is unjustifiable and serves to 
over-emphasise the lower tones by opening out the fre- 
quencies in this region, this is probably, if not entirely, 
due to the fact of our being so accustomed to a scale of 
uniform frequencies. It must be remembered; for ex- 
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FREQUENCY IN CYCLES PER SECOND 


Fig. 3.—Characteristic curve of an intervalve transformer. 
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ample, that the important notes in many types of musical 
reproductions and in certain types of human speech are 
in the region below middle C. Since it is probable that 
the characteristics of receivers and loud-speakers are 
similar to those for transformers, it is a matter for wonder 
that the average broadcasting receiver gives a result 
which can. in any way be considered pleasing to thę 
human ear. It can only be concluded either that the 
human ear is much more accommodating to amplitude 
distortion than it is generally considered to be, or else 
that the low-frequency end of the musical scale is very 
much ‘‘ boosted °’ at the broadcasting station before 
transmission. It is, of course, hardly to be expected that 
manufacturers will be very keen on representing the per- 


- formance of their receiving apparatus in a manner which 


shows up the defects so well. Some time ago the writer 
noticed an advertisement of an audio-frequency intervalve 
transformer which had a characteristic somewhat similar 
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Fig. 4.—The characteristic of Fig. 3 replotted, using a scale of 
** pitch ” instead of frequency. 


to that shown in Fig. 3. A portion of the diagram was 
shaded as shown, and it was claimed that this represented 
a ‘‘ Joss in efficiency ’’ proportional to the ratio of its area 
to the total area A B C D, which in the case of the given 
curve is 3.7 per cent. By replotting the curve on the 
pitch scale as in Fig. 4, the so-called ‘‘ loss in efficiency ” 


` is seen to be about 34 per cent. ! 


WIRELESS IN ARCTIC EXPLORATION. 


[^ i the course of a recent paper by Mr.'F. G. Binney on 

the Oxford University Arctic Expedition, read at a 
meeting of the Royal Geographical Society, the proceed- 
ings of the expedition to North-East Land, near Spitz- 
bergen, in 1924 were described in detail. The expedi- 
tion, in addition to being equipped with wireless, carried 
a seaplane for survey purposes. It was taken to a tem- 
porary base in the North and there erected for use. Part 
of the time the expedition was off the east coast of North- 
East Land, and there found that they could pick up the 
British broadcast on a four-valve set so clearly that they 
could almost hear the shuffle of the dancers’ feet at the 
Savoy Hotel, approximately 2.000 miles away. 


APRIL rth, 1925. 
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Readers Desiring to Consult “ The Wireless World ” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Values of- Lamps Required for Obtaining 
_ HLT. Supply from D.C. Mains. 
, READER who is intending to 
utilise his 240 volt D.C. lighting 
mains for supplying the H.T. 
supply for his set, proposes to obtain 
four different values of H.T. by employ- 
ing the circuit shown below, but he does 
not understand how to calculate the 
correct value of “candle power” needed. 
for each lamp in order to secure the 
correct potential drop across each one 
of these components, and he seeks our 
assistance in this matter. | 
The candle power of a lamp, unless 
various other factors are known, does not, 
as many people erroneously suppose, indi- 
cate either its current consumption on a 
given voltage, or the voltage drop across 
it when a given current is flowing through 
it. Obviously, a carbon lamp of a certain 
C.P. will have a smaller potential drop 
across it when a given current is flowing 
through it than would a metallic filament 
lamp of similar C.P. having a current of 
similar value flowing through it. The 
important factor which we need is the 
resistance of the lamp, and provided we 
know the voltage and the wattage, or 
provided that we know the voltage, the 
C.P., and the material of which the fila- 
ment is constructed, we can quickly 
ascertain. its resistance. Once the C.P. 
is known, the wattage may be quickly 
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Fig. 1—Method of obtaining anode 
voltages from direct current mains. 


found, since in the case of metallic fila- 
ment lamps, the wattage may be taken 
as equal to the candle power, and in the 
case of carbon lamps as four times the 
candle power. It is obvious on the face 
of it that if all the four lamps in the 
diagram are of equal voltage and wattage, 
their resistances will all be the same, and 


the potential drop across each of them 
will be 60 volts. It is immaterial what 
is the actual C.P. of each lamp, or 
whether they are carbon or metal lamps, 
provided they: are all equal in these 
respects, From the point of view of 
economy in current consumption, of 
course, it is advisable that the lamps be 
of low wattage. If the lamps are all of 
unequal resistance, of course, such as 
would be the case with four 240 volt 
lamps of differing candle powers, the 
potential drop across each will not of 
course be the same. i 

To ascertain the potential drop across 
any individual lamp, it is necessary to 
calculate the resistance of each lamp. It 


will be found that this problem resolves | 


itself into a very simple sum in propor- 
tion since the relationship of the poten- 
tial drop across each lamp to the drop 
across the mains 18 equivalent to the 
relationship between the resistance of 
that lamp, to the total resistance of all 
the lamps. 
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Advantages of a Counterpoise. 


CORRESPONDENT who has been 
using a crystal set with satisfactory 
results recently connected up several 

yards of electric lighting ‘flex ” to the 
telephone terminals of his set in order to 
enable a pair of telephones to be used in 
a distant part of the house at thẹ same 
time that reception was’ being obained 
on a pair of telephones connected directly 
to the set. To his surprise he obtained a 
considerable increase in signal strength 
over that obtainable beforehand. He 
then disconnected the second pair of 
telephones, and immediately signal 
strength fell again. During the course 
of further- experiments with the long 
extension wires the earth lead was dis- 
connected from the receiver, and a still 
further increase in signal strength 
obtained. 
tion of this apparent anomaly. 

If the diagram which we give below 
is carefully studied, it will be easier to 
understand the cause of this phenomenon. 
It will be seen at once that one of the 
extension leads to the telephones is acting 
as a counterpoise to the aerial. We are 
of opinion from the results obtained 
during the course of his experiments that 
our correspondent is using a long earth 
lead and a very poorly constructed earth 
connection resulting in a high resistance. 
This being so, the addition of the 
counterpoise renders the whole oscillatory 


Our reader seeks an explana- - 


system far more efficient than formerly, 
and the removal of the poor earth con- 
nection will render the whole circuit far 
more selective and sharper in tuning. In 
cases where readers are only able to 
erect a poor and badly screened aerial, 
and where circumstances militate against 
the erection of a short direct earth con- 
nection there are many experiments 


- which can be carried out in order to see 


whether an improvement can be brought 
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Fig. 2.—A crystal receiver with vario- 
meter tuning. 


about in signal strength. One of these is 
to abandon the use of an earth connection 
in favour of some kind of counterpoise. 
Of course the ideal counterpoise consists 
of several wires suspended at a distance 
of about three feet from the ground, 
immediately under and parallel to the 
aerial. Unfortunately, however, the ideal. 
counterpoise is no more accessible to the 
average amateur than is the ideal aerial, 
and, therefore, it is necessary to erect an 
indoor counterpoise in the best manner 
possible under the circumstances. This 
may consist of a. length of insulated . 
copper wire led away from the earth 
terminal of the set in the most convenient 
manner under the particular circum- 
stances of the case, as in the case of the 
erection of an indoor aerial. The use of 
a counterpoise instead of an earth con- 
nection will also assist considerably in 
the elimination of extraneous noises from 
electric lighting mains or neighbouring 
tramway systems, which more often than 
not are due to earth currents rather than 
to direct magnetic induction. In. the 
particular case we have referred to, the 
counterpoise is automatically provided by 
one of the long extension leads to the 
distant telephones. In cases where a long 
extension lead to the telephone leads is 
used and an earth connéction is desired, 
it may be often more convenient to earth 
one side of the telephones rather than to 
connect an earth lead to the earth 
terminal of the set. Care must be taken, 
however, to earth the correct side of the 
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telephones, or they will be short- 
circuited. The correct method is clearly 
indicated in our diagram. 
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Transformers for A.C. Mains. 


ROM time to time we receive letters 
from readers stating that they have 
carefully constructed a small power 

transformer for the purpose of stepping 


down the voltage of their A.C. mains 


to some requisite value, and that, 
in spite of rigid adherence to theoreti- 
cal calculations, they experience great 
trouble due to the heating of the 
transformer. Other readers find that they 
are unable to wind the turns of wire into 
the calculated area. 

There are, of course, many contributary 
causes to the first named trouble, one of 
which is probably the use of too small 
a gauge of wire. It is necessary first to 
ascertain the maximum power which will 
at any time be taken from the secondary 
terminals, and then, since the voltage 
across both primary and secondary is 
pre-determined, the correct gauge of wire 
may easily be calculated. 

The current density should not be 
allowed to exceed . 1.000 amperes per 
square inch of cross-sectional area of wire. 
Actually a size larger gauge of wire than 
that which will barely carry the current 
should be used. It is probable, however, 
that most of the troubles experienced by 
constructors of transformers are traceable 
to the use of an unsuitable core. The 
flux density should be most carefully cal- 
culated, and a maximum density of 60,000 
per square inch of cross-sectional area 
should be allowed in the case of stalloy 
laminations, this being reduced to 40,000 
in the case of transformer iron stampings. 
Probably the best core to use consists of 
closed rectangular stalloy laminations, the 
primary and secondary windings being 
wound on opposite “legs” of the core. 
It is most important to allow ample 
insulation. 

With regard to the space allowed for 
the windings and insulation, this should 
first be carefully calculated according to 
the gauge and covering of the wire used, 
and then at least twenty-five per cent. 
should be allowed over and above theo- 
retical calculations to compensate for lack 
of skill in winding. Experience shows 
that this allowanee is by no means 
eXCERSIVE. 
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A Frame Aerial Receiver for 5XX. 


READER living within a few miles 

of the B.B.C. high power station 

desires to construct a set for 
obtaining strong telephone signals from 
this station, using a frame aerial only. 
He particularly emphasises the fact tbat 
the receiver must have only one tuning 
control, and must not make use of 
reaction. 

This can be accomplished by using the 
circuit given below. It will be noticed 
that we use one high frequency valve. 
which is coupled to the detector valve by 
means of resistance capacity coupling. 
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This arrangement is found fairly effec- 
tive on the wavelength of 5XX. The 
resistance should have a value of 100,000 
ohms or greater, and of course a higher 
anode voltage than is customary will have 
to be used, in order.to compensate for the 
voltage drop across the resistance. The 
second valve acts as a rectifier, and the 
third valve acts as a conventional trans- 
former coupled low frequency amplifier. 
Readers will find that excellent resuits 
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frequencies approach audibility, the effect 
of the capacity is quite negligible. On 
the broadcast band of wavelengths and 
lower, however, even the smallest capacity 
is quite fatal to good results, and the 
H.F. valves, if coupled in this manner 
on these wavelengths, will merely act as 
“ passengers,” giving little or no amplifi- 
cation. The reason for this is, of course, 
that the impedence offered by any capacity 
to the passage of high-frequency fluctua- 
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Fig 3.—Connections of a receiver suitable for long-wave stations with one stage of 
resistance-coupkd H.F. amplification, detector and note magnifier. . 


can be obtained with this circuit, 
even at a considerable distance from 
SXX, if valves of the correct type 
are used. The high frequency valve 
should be one which has a high amplifi- 
cation factor, such as the D.E.5.B. 
The other two valves can be of the D.E.5. 
type, though it may be advantageous to 
use a D.E.5.B. as the detector, since we 
are not making use of reaction. It will 
be observed that an earth connection is 
shown in dotted lines, aud when possible 
this connection should be used, as a con- 
siderable increase in signal strength may 
often be obtained by this means. 
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Efficiency of H.F. Amplification on 
Low Wavelengths. 

READER wishes to know the reason 

why the efficiency of resistance- 

coupled H.F. amplifiers is very low 
on the broadcast band of wavelengths, 
and whether there is any particular reason 
for the value of 1,000 metres being given 
as the limiting point of efficiency for this 
method of coupling. 

The reason for the non-effectiveness of 
this form of iutervalve coupling on the 
lower wavelengths is solely due to the 
effect of the capacity existing across the 
resistance due partly to the capacity 
between the actual terminals or end caps 
of the resistance rod, and partly also to 
the capacity existent between the wiring 
attached to each end of the resistance. 
The actual value of this capacity 
measured in microfarads is, of course, 
precisely the same on all wavelengths, but 
the effect of it on the differing wave- 
lengths is the point that matters. On 
the longer wavelengths this capacity, 
provided it is not too large. is fairly 
neglixible, and if we increase our wave- 
length until the corresponding oscillation 


tions of current is inversely proportional 
to the frequency of these fluctuations; 


this is expressed by the formula 
of 
> Fas h . ? s 
Zc sac me Ze is the impedance 


due to the capacity in a circuit, n is the 
frequency, and C the actual capacity in 
microfarads. Consequently it will be 
seen that the more we increase the 
applied frequency, or in other words, 
decrease the wavelength, the less is the 
impedance offered by the capacity to the 
passage of these high-frequency current 
variations. Consequently on the lower 
wavelengths where the frequency is very 
great, these high-frequency pulsations 
tend to be partially bye-passed by the 
stray capacity existent across the resist- 
ance rather than to pass through the 
resistance itself. As a result of this, very 
little difference of potential is set up 
across the resistance. In the longer 
wavelengths, however, the impedance 
offered by the condenser is much greater, 
and consequently fairly large potential 
differences appear across the ends of the 
resistance, and are available for passing 
to the grid of the succeeding valve by 
means of the usual grid stopping ` con- 
denser. Although a wavelength of 1,000 
metres is usually given as the point where 
resistance coupling commences to be 
effective, it must not be thonght that 
even on this wavelength this method of 
coupling can approach the tuned anode 
for efficiency, and it is not until the four 
or five thousand metre band of wave 
lengths is reached that it really begins to 
be effective. 

On the other hand, if great care is 
taken to use the low capacity type of 
valve and to exercise considerable in- 
genuity in the wiring of the set, resist- 
ance coupling will not be found to be 
altogether useless even on 300 metres. 
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T is welcome news that an International Broadcasting 

Bureau is to be set up with headquarters in Geneva, 

and we wish all success to Mr. A. R. Burrows (Uncle 
Arthur) in his new post as Director of the Bureau. 

We understand that the decision 
to set up such an organisation 
matured during the Conference 
hetween various J:uropean broad- 
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of the Continental cduntries are at present behind our 
own country, at least in the number of stations, that the 
time will soon come when the public in the other countries 
will demand a service equally as efficient as our own. 
Whether it will be a practical possibility for so many 
stations to be in operation as such a scheme would necessi- 
tate is quite another question. 
There is no doubt that, apart from 
the care which will have to be 
taken to space the transmitting 
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casting interests which was held TANT wavelengths, that an equal demang 
recently in London, although the E DIORIAE VIENS & 535 will be made for _more selective 
necessity for the eventual estab- CRystaL-VALVE REFLEX Receiver . $35 3 receivers. By the? provision of. 
lishment of some central office of By Ne Pe cet BE tee : truly selective receivers much may 
control must have been recognised NOVELTIES FROM OUR READERS: i: S41 be accomplished towards minimis- 
a considerable time ago. AN Ro AL F a, AERIAL 545 ing the interference. There is, 

Naturally, the principal duty of ea came however, one type of interference 
the new bureau will be to decide a aie TOCS e which selectivity of receivers, 
on the allocation of wavelengths to i PM Me ee ae SAT however great, will be unable to 
different stations in order to over- £ Castellin. ee overcome. We refer to the 
come the growing difficulty of fit- Riis E THE: CLES 349 trouble which is caused by actual 


ting in the many stations so that 
their transmissions do not inter- 
fere one with the other. 

The International Bureau has 
before it a truly serious task, but 
the problems which it may have to 
deal with at the moment are as 
nothing compared with the troubles 


THE 
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which lie ahead, and if the `p 
B.B.C. policy of high-power pee Aceves 
hroadcasting stations, which we 


criticised recently, is extended and ^ 
adopted by all the European countries, then the problems 
of “international control will indeed be perplexing. 
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OVERCROWDING THE ETHER. 


T will be of great interest to watch the dev elopment of 
the broadcasting service throughout Europe in the 
near future. It seems quite certain that, although most 
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heterodyning of one transmitting 
station with another. We must 
remember that in actual telephony 


355 -a : 

355 transmission a station does not 
confine itself to occupying the 
frequency of its particular wave- 
length allotted. For example, a 
“wavelength of 365 metres corre- 

362 : 

563 sponds to a frequency of approxi- 


mately 810,000 cycles, but in 
actual transmission a band of fre- 
quencies on either side of 810,000 
will be occupied ; and in order to reproduce the whole 
range of sounds which may be imparted to the micro- 
phone, this band will probably extend to 8,000 or even 
10,000 cycles on cither side of the exact EENE 
corresponding to thé wavelength. 

We see, therefore, that unless a frequency gap corre- 
sponding to 10,000 cycles is left between each wavelength 
allotted, the risk immediately occurs of heterodyning 
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taking place between the transmissions of the two stations. 
The heterodyne interference exhibits itself as an audible 
note in the telephones ; ; sometimes it is almost steady, but 
more often it varies in pitch and intensity with the modu- 
lation of the transmitters. The phenomenon is most pro- 
nounced when the strength of the two interfering stations 
is approximately the same, so that the location of the 
receiver is an important factor. A correspondent's letter 
on this subject was published recently, and heterodyne 
interference was complained of from a number of pairs 
of stations which are not reported as interfering in this 
country. Our ‘correspondent was so located on the 
Continent that he received the interfering pairs of 
stations at approximately equal strength, being 
situated at a point more or less equidistant from the 
transmitters. ` 

As one goes lower in wavelength, the frequency is 
higher, so that, of course, the frequency difference per 
metre of wavelength also increases, and the wavelength 
spacing between stations can in consequence be reduced. 
It is, therefore, likely that, as the number of stations in 
a given area increases, so we shall find that the necessity 
will arise for going lower in wavelength in order to 
accommodate the new stations. No doubt this is one 
of the questions which the new International Bureau will 
have to consider at an early date, since the changes in 
wavelength will require to be made gradually, and it 
would be very inadvisable to wait for the problem to 
become an acute one before meeting it with the remedy. 
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THE QUARTZ CRYSTAL WAVELENGTH 
STANDARD. =, 


E foresee that the time will come when, owing to 
the number and close proximity of broadcasting 
stations throughout Europe, the wavelength of the stations 


will have to be more precisely measured and adhered to _ 


more consistently than has been necessary in the past. 
It is by no means unusual for stations to be two or three 
metres on one side or the other of the wavelengths officially 
allotted, though, fortunately, in almost all cases there 
is only a small deviation from time to time. One of the 
difficulties met with in the past has, of course, been to 
make sure that the calibration of the testing instruments 
used at the various stations did not differ to any serious 
extent, but, with the more usual types of wavemeter, it 
is a very difficult matter to ensure the consistent accuracy 
Which is desirable. 

It is an interesting fact that, in almost all directions 
of scientific development, as new problems present them- 
selves, so the means of solving them appears to take form 
almost at the same time. To take only one example in a 
sphere altogether outside wireless, we may remember that 
the aeroplane in the form of gliders was being developed 
to a high standard of efficiency whilst at the same time 
rapid strides were made in the perfection of the internal 
combustion engine, and it is the combination of the two 
in a highly developed form which gives us the modern 
aeroplane. So just at a time when the precise calibration 
of wavelengths was beginning to cause some concern 
amongst radio engineers, the quartz crystal as a frequency 
standard has been introduced, 
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Briefly the principle of the employment of a quartz 
crystal as a frequency standard is as follows: It ‘has 
been discovered that pieces of quartz cut from large 
quartz crystals to certain dimensions expand | ‘aad contract 


along ‘their length when introduced into an oscillatory 
` circuit clamped ‘between two metal plates in the form of 


a condenser. When the condenser plates are charged the 
quartz crystal will expand and contract, but at a precise - 
frequency this expansion and contraction is greatest, and 
when the frequency of the circuit in which it is intro- 
duced corresponds precisely to the natural frequency of 
the crystal, the effect "is most marked and is distinctly 
critical. Under these conditions the crystal itself com- 
mences to generate an alternating E.M.F. of its own ` 
frequency, and this added E.M.F. in the circuit can be 
detected with suitable instruments, and, when observed, 
indicates that the tuned circuit is oscillating at precisely 
the same frequency as the quartz crystal. It therefore 


` becomes possible to prepare quartz crystals in this way, 


the dimensions of which will decide their natural period 
of vibration, and since no variation can possibly take 
place unless the size of the crystal is altered, a very 
permanent and precise standard for frequency is obtain- 
able. 

The use of this method for radio frequencies standard- 
isation will undoubtedly become of increasing value as 
the necessity for accurate wavelength measurement in- 
creases. In view of the probable large increase in the 
number of broadcasting stations in the near future, really 
stringent international regulations will have to be formu- 
lated to insist upon the tuning of broadcast transmitters 
being not only exactly carried out, but also strictly main- 
tained. More especially is the method of importance 10 
the measurement of very short wavelengths when the more 
usual types of wavemeter are unsuitable. 
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OUR CORRESPONDENCE COLUMNS. 


ITH wireless, as with every other new thing, 
progress is achieved largely through the inter- 
change of ideas between those who are engaged in its 
development and those who are benefiting by the results 
obtained. We would like to see the views of our readers 
on each and every aspect of wireless. but particularly 
with respect to broadcasting, more freely expressed, and 
we remind readers that the Correspondence columns of 
this journal are open to all readers who have views of 
interest to put forward. It frequently happens that for 
some reason or another a correspondent does not desire to 
divulge his name and address, but would, nevertheless, 
like the opportunity of expressing his ideas and observing 
the comments which in due course would appear from 
other readers in the Correspondence columns. Wherever 
a reader expresses the wish that his name and address 
should be withheld from publication, that wish will be 
strictly respected, so that he need have no fear that the 
publication of his letter will lead to publicity which 
he may not desire. 

In particular, we would like to receive from readers 
letters for publication dealing with the various topics 
which from time to time are discussed in our Editorial 
comments. 
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À Single Valve and Crystal Reflex 
for B.B.C. 
Wave Stations. 


Receiver and Long 
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Dry cells are used for filament heating, and these are 

filted inside the case of the set. Good loud-speaker re- 

sults can be obtained at ten to fifteen miles from a 
B.B.C. station. 


TEePPeeT TT Ieee rT rT eet tee 


By N. P. VINCER=-MINTER. 


HERE is undoubtedly a very great need for a 
receiving set capable of operating a loud-speaker 
from the local station and of giving good tele- 

phone reception from one or two of the other broad- 
casting stations, and at the same time capable of being 
operated cconomically from dry cells. There is also a 
real necessity for an instrument that, apart from ful- 
filling the conditions previously mentioned, is neat and 
unobtrusive in appearance, and is entirely self-contained, 
all batteries being housed’-in. the cabinet of the instru- 
ment, the only external connections necessary being those 
for the aerial and earth, and for the telephones or loud- 
speaker. 

It cannot be denied that the majority of receiving sets 
designed to fulfil the two conditions laid down above, 
namely, Jocal loud-speaker reception and more distant 
telephone reception, fall very far short of fulfilling the 
other conditions enumerated. ‘To take the question of 
economy in operation first, it must be remembered that the 
usual instrument designed for this purpose employs at 
least three valves, | and even if dull-emitters of the 0.06 
class are used it is impossible to use dry cells with any 


claims to economy in operation, since either very large . 
and expensive types of dry cells have to be purchased, « 


or, if dry cells of the ‘‘ bell-ringing ’’ type are employed, 
it will be found that with three valves operating threc 


or four hours daily they will require renewal about every . 


ten days. 

The appearance of- many valve receiving sets is 
usually extremely untidy, and they constitute an eye- 
sore in the average living room. The usual set which 
is to be met with in the average household is of the 
sloping panel type, with the valves mounted on the face 
of the panel in a manner which, apart from endangering 
the lives of the valves, is singularly crude and inartistic 
in appearance. This, coupled with the usual medley of 
wires leading to untidy-looking accumulators and H.T. 
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batteries, is usually quite sufficient to create a strong pre- 
judice against wireless receiving sets in the mind of any 
person of esthetic tastes. 

An attempt has therefore been made in the instrument 
about to be described to produce a receiver in which all 
the ‘above-mentioned defects are conspicuous by their 
absence, and at the same time to produce a set which is 
simple to operate, and which can be instantaneously 
adjusted to the wavelength of the high-power station 
without the necessity of plugging in loading coils. Since 
also all the batteries are contained within the cabinet, the 
set is singularly pleasing to the eye, and does not require 
to have any part external to the set other than the tele- 
phones or loud-speaker, the only terminals appearing on- 
the panel being those for these two components, the aerial 


“and earth connections being effected at the rear of the 


receiver. ES 


The Theoretical Connections. 


An examination of the theoretical wiring diagram given 
in Fig. r will reveal the. fact that the circuit used is of 
the reflex type, the valve acting in the dual capacity of 
high and low frequency amplifier, rectification being 
carried out by means of a crystal. Since only one valve 
is employed, and this of the sixty milliampere type, it 
will readily be seen that the conditions of economy in 
running costs and neatness of appearance can be amply 
fulfilled. Owing to the small requirements of filament 
lighting current the set can be operated for a prolonged 
period in this respect by means of two dry cells of the 
‘‘ bell-ringing ’’ type, whilst owing to the fact of dry 
cells being used throughout, they can be very compactly 
housed inside the cabinet. It will be noticed from the 
photographs of the instrument that it is pleasing in 
appearance, partly owing to the fact of everything, in- 
cluding the valve, being inside the cabinet, and partly 
because the so-cglled panel-and- baseboard form of 
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Valve-Crystal Reflex Set.— 
construction # used—a design which, it is gratifying to 
note, is rapidly supplanting the untidy-looking sloping 
panel type of instrument in popular favour. No plug- 
in cols are used for raising the wavelength of the 
receiver to that of the high-powered station, this being 
accomplished by a simple switching ` , 
arrangement which places the wind- 
ings of the tuning variometers in 
series or parallel, and places smal! 
fixed condensers in parallel or other- 
wise with the windings, accarding to 
wavelength requirements. 

It will be seen, therefore, that the 
only remaining conditions to be ful- 
filled are those which are the mosi 
important—namely, simplicity in 
operation and ability to give loca! 
loud-speaker reception and tele- 
phone reception on at least one or | 2. x 
two of the more distant broadcast- / gamme EE 
ing- stations, which conditions A Ry gess 
we shall now proceed to 
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` station, and is not capable of operating a loud-speaker at 
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the same distance as is the circuit included in this 
receiver. This is due tq the fact that a stage of trans- 
former coupled low-frequency amplification is included 
in this circuit, and at the same time it must be remem- 
bered that the measure of H.F. amplification incorporated 
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Readers will undoubtedly 


wish to know what were the View of the complete receiver from above. AL the back are the piate (left), and (right) Mament 


considerations which led to the 

adoption of this particular circuit rather than the 
more usual straightforward regenerative detector valve 
circuit, and some question will undoubtedly arise in 
their minds concerning the stability of the cireuit, 
since dual amplification circuits have carned for 


themselves an unenviable reputation for bursting into 


oscillation at an audible frequency with discouraging con- 
sistency. Dealing with the first aspect of this question, 
it may be said that in the first place the single-valve 
regenerative circuit was abandoned in favour of this 
circuit because, all other conditions being equal, it is 
not preductive of so great a signal strength from the local 
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Fig. 1.—Theoretical connections of the set. 


in this receiver does to a certain extent compensate for 
the absence of ordinary magnetic reaction. 

Another factor militating against the employment of a 
detector valve with the usual type of magnetic reaction 
was the fact that it was intended that this should be a 
set which could be placed in the hands of a person with 
absolutely no knowledge of wireless whatever, whose 
sole desire was to listen to programmes, with the know- 
ledge that once the set had been adjusted for him on 
any given station he could note the dial adjustments 
and turn the dials to those settings on any subsequent 
occasion with the absolute certainty of being attuned to 
the wavelength of that particular station without any 
delicate ‘‘ fiddling °’ with reaction control, variable grid 
leaks, ctc. Of course, from the point of view of sheer 
distance-getting, regardless of quality or signal strength, 
the other type of receiver is to be preferred. 

Dealing with the second aspect of the question, con- 
cerning the stability of the set, it will be noticed that no 
attempt has been made to incorporate magnetic reaction. 
which ts always a stumbling block in circuits of the reflex 
type. It will invariably be found that the avoidance of 
deliberate magnetic reaction will transform an otherwise 
‘‘untameable’’ dual amplification set into an instrument 
which is delightfully smooth to control. This particular 
instrument will be found perfectly stable, and, in fact, 
provided that it is made and operated ia accordance with 
the instructions given, it is umpossible to make it oscillate 
at either radio or audio frequency, whilst at the same 
time sufficient regenerative effects are inherent in the cir- 
cuit to make it extremely sensitive. Many people doubt 
the efficacy of H.F. amplification when a valve is operat- 
ing in a dual capacity, and while, of course, a valve 
operating in this manner does not perform the functions 
of an H.F. amplifier so efficiently as when it 1s used solely 
in this capacity, it is only necessarv to test this receiver 
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of fixed condensers necessary should be ascertained from 
the makers. 
many variometers designed .to cover a large band of 
wavelengths are of considerable bulk, and would be un- 
suitable for use in this particular receiver, owing to a 
tions of space limitation. 
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Valve-Crystal Reflex Set.— . 

on the signals of a broadcasting station at a distance of 
one hundred miles or more to refute the argument that 
H.F. amplification is non-existent in a receiver of this 
type. | | 

Choice of Components. 

Before proceeding with constructional details of the 
receiver it is advisable to make a few remarks concern- 
ing the components actually : l 
used in this set. All the com- 
ponents actually used in this 
receiver are easily replaceable 
by components of other makes 
except in one or two instances 
where considerations of space : 


2a è. < 


necessitate adherence to the e | ry 


particular instruments actually 
embodied in the original model 
of this set. With regard to 
the H.T. battery, this is re- 
placeable by a 6o-volt H.T. 3, 
battery of any repttable make, 
since the one used is at least 
as large as any of the ordinary 
H.T. ‘batteries of similar volt- 
age that are ag the market. 
Similar remarks apply to the 
two dry cells used for lighting 
the valve filament; the only 
proviso that must be taken into account is that 
these batteries must be of the square and not of 
the round type, as otherwise it will be found impossible 
to mount them in the cabinet in the manner described. 
Siemens size ọ dry cells, among others, are equally as 
suitable for use here as the ones actually used. The 
actual dimensions of the H.T..and L.T. batteries em- 
bodied in this instrument are gin. x 3$in. x 3}in. and 
6fin. x 24in. x 2hin. respectively, and, provided that none 
of these dimensions is exceeded, any make of batteries 
may be employed. The voltage of the H.T. battery 
should not, however, be less than sixty, or signal strength 
will be greatly reduced. The dimensions of the trans- 
former are another important point, and if this compo- 
nent is of greater bulk than the one used it will be found 
impossible to mount it in position. The only other 
components that need special attention are the two vario- 
meters and the crystal detector. The particular vario- 
meters used in this set will, when employed in conjunc- 
tron with the switching arrangements and particular 
values of fixed condensers provided, be found to tune 
down, in the case of both aerial and anode circuits, to a 
minimum value of 250 metres, and up to a maximum 
value of 2,750 metres. Thus not only are the wave- 
lengths of all the B.B.C. stations, including Chelmsford, 
easily covered, but the set will also tune up to the wave- 
lengths of Radio-Paris and of the Eiffel Tower, which is 
a great advantage. Both switches are placed to the left 
when it is desired to receive any of the B.B.C. stations 
working between 300 and 500 metres, whilst Chelmsford 
or either of the two Paris stations can be received by 
merely moving both switches to the right and re-adjust- 
ing the two tuning dials. Other variometers may, of 
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Fig. 2.—Details of the ebonite front panel. 

E, jin. dia.; F, jin. dia., and countersoak Sas No. 6 B.A. screws; G, hin. dia., and countersunk 


for No. 4 B.A. screws; H, jin. dia 


be used, but information concerning the values 
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It is, however, desirable to point out that 


With regard to the particular crystal detector used, this 
was specially chosen from among many others in order 
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A, jin. dia.; B, tin. dia.; C, ,,in. dia.; D, in. dia.; 


+, and countersunk for No. 4 wood screws. 


to render the sct as constant in its action as possible. 
The weak spot in any dual amplificatidn receiver not 
employing valve rectification is undoubtedly the crystal 
detector, since this always requires adjustment at the 
commencement of any period of reception. In the par- 
ticular type of detector used the whole of the detector is 
totally enclosed and screened from view, a small adjust- 
ing knob projecting through the casing. The 
actual crystal is fixed behind a very finely meshed gauze 
screen, through which the contact point passes’ before 
reaching the surface of the crystal. Thus it will be seen 
that, once adjusted, the contact is held against the sensi- 
tive spot by means of the gauze, which effectually pre- 
vents the detector being knocked out of adjustment by 


A, jin. dia., and counter- 
» in. dia. 


Fig. 3.—The ebonite terminal strip. 
sunk for No. 4 wood screws. 


- 
any movement accidentally imparted to the table on which 
the receiver stands. A small red spot will be found on 
the moving knob, and great care should be taken to see 
that this is always at the point most remote from the brass 
cap before this cap is withdrawn for the purpose of insert- 
ing a new crystal. Tf this point is not attended to, the 


gauze and also the wire contact point may become 
damaged. The whole detector clips on to two terminals 


on the face of the panel. and may be instantaneously 
removed and another crystal detector of any type attached 
to the termmals for experimental purposes. 
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Valve-Crystal Reflex Set.— 
It is essential that a valve- 
holder of the anti-vibration eha + 


rl ae 


type be employed in order 
to eliminate the annoying 
‘ringing ° sound sometimes 
experienced with dull-emitter 
valves when the receiver is | 
accidentally knocked. There 8% 

| 

| 
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are many types upon the 
market which are quite suit- 


m mv 
do Bepo 
| 


able. The particular one | eo 

uscd is a very good specimen Ta alo Eis 

of its kind, and is of the H E o 

same make as the- variometers | T TAR REF 
used in the set. E Q 


Constructing the Receiver. 
It is first necessary to 


i --- -— 33.4 S Pare 
-obtain a panel and base- 
board of the dimensions shown in Figs. 2 and 4. It can- 
© not be too strongly urged that a * guaranteed ’’ type ot 
ebonite be used. As this panel is of a standard size. no 
difficulty should be experienced in this respect. If a 
guaranteed ebonite is not emploved, it will be necessary to 


rub down the surface of the panel with fine emery paper 


in the usual manner in order to remove the shiny surface, 
which usually possesses very poor insulating properties. 
The next step is the marking out and the drilling of 
the panel, which should be done strictly in accordance 
with the dimensions given in Fig. 2. The variometers, 
rheostat, the two switches, the two nickel indicators, and 
the six terminals may now be mounted on the panel. after 
which the valve holder, the holder for the grid battery. 
and the fixed condensers may be mounted on the base- 
board in the positions indicated in Fig. 4. It will now 
be necessary to attach the panel to the baseboard. This 
operation is quite straightforward, and no difficulty should 
be experienced. Refore mounting the other components 
on the baseboard. the set should “be wired up as far as 
possible, wiring being carried out by means of No. 16 


Another view of the set, with 
the batteries removed. 
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Fig. 4.—Layout of parts on base. 


tinned copper wire of round cross-sectional area. The 
ebonite terminal strip, Fig. 3, and thè L.F. transformer 
can now be mounted and the wiring completed. 

The erection of the terminal strip is not difficult. Two 
4-inch lengths of ebonite tubing should be obtained and 
their ends plugged with wood. They are fixed to the 
baseboard by means of a wood screw passing through 
from the under side of the panel, the ebonite bar being 
similarly fixed by a wood screw passing through each 
end of it to the plugged end of the tubes. 

When wiring the two switches, care must be taken not 
to use too hot a soldering iron, or to keep it too long in 
proximity to the switches, otherwise the heat may cause 
one or more of the switch arms to become loosened in their 


‘ebonite settings. 


The final operation is the affixing of the batteries. 
Four pieces of threaded 2 BA rod, 4in. in length for the 
H.T. battery and 6in. in length for the L.T. battery, 
should be obtained and screwed into the baseboard in the 
positions indicated in Fig. 4. The batteries are placed 
in position between their respective pairs of supports 
and held in position by 
ebonite strips having holes 
at either end, through- 
which pass the brass rods. 
These ebonite strips are 
firmly clamped down’ by 
means of nuts in the 
threaded rods. A glance 
at the photographs will 
quickly clear up any doubts 
remaining concerning the 
exact method of fixing these 
batteries. No construc- 
tional details for a cabinet 
are given, since the dimen- 
sions necessary for this are 
quite obvious from Figs. 2 
and 4. The cabinet may 
he home constructed or can 
A be purchased ready made 
a from advertisers in this 

journal. Two small holes 
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Valve-Crystal Reflex Set.— 

should be bored in the back of the cabinet for the 
entry of aerial and earth wires, and another hole for the 
entry of external battery wires if these are used for 
experimental purposes. If these instructions are followed 
carefully in conjunction with the plans ‘given, no difficulty 
should be experienced in reproducing a faithful copy of 
the original instrument. 

Many persons may be in doubt concerning the reason 
for the employment of a 30 ohm rheostat, since only 
two dry cells are used for filament lighting. The reason 
that this component was used was so that | 
_ the receiver might be made adaptable 
for the needs of certain readers who 
might like to try out different types of 
valves in conjunction with an external 
accumulator. By means of this rheostat 
any type of valve may be used in the set 
in conjunction with any accumulator. 
The same consideration dictated the use 
of a terminal strip instead of connecting 
the batteries direct to the” wiring of the 
set by means of soldered connections. 
The grid biassing battery was included 
for a similar reason. It should he 
pointed out that when using this set in 
conjunction with the value of H.T. in 
corporated in the set, louder 
signals will be obtained by 
removing the grid biassing 
battery and short-circuiting 
the clips by means of the 
Short brass rod, similar in 
appearance to a grid leak. 
When used care must be - 
taken to insert it in the clips 
so that it imparts a negative 
and not a positive bias to 
the grid of the valve. Nor- 
mally, however, its use is 
undesirable, since louder 
signals may be obtained 
without it, and provided the 
transformer is connected up 
properly, the valve will not 
oe a rectify in its Reger eer eens 
absence, nor will instability be caused. It would be 
quite an excellent idea to obtain a spare holder for this 
grid battery and to mount it upon the baseboard for hold- 
ing the grid battery when not in use, since this battery 
should only be brought into circuit at such times as a 
higher value of H.T. is being applied to the set from an 
extra external battery for experimental purposes. The 
grid battery then becomes necessary in order to stabilise 
the set. 

One of the points which must be ae in 
- regard to this receiver is the importance of the trans- 
former connections. It is necessary that the O.S. 
terminal of the transformer be the end of the secondary 
winding which is, electrically speaking, nearest to the 
grid of the valve, the I.S. being connected to earth. 
Before the primary is connected up, exneriments should 
he conducted to see which are the correct connections for 
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In one method of connectmg It the vaive 
will tend to rectify badly, and beth range and volume 
will be enormously reduced. When connected correctly 
this will not occur, and a great increase in efficiency 
will be obtained. No definite rule can be laid down, 
since this differs with various transformers. > In the par- 
ticular specimen of transformer used results were greatly 
superior when connection was made in accordance with 


the primary. 


Fig. 5. 
cannot be too strongly emphasised. 


This point is of paramount importance, and 


It will be noticed that three acpial terminals are pro- 
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CRYSTAL 
DETECTOR 
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AERIAL 


Special attention should be given to the wiring of tbe switches. 


vided. Normally, the aerial should be connected to A,, 
but when a large aerial 1s used, better results will be 
obtainable by connecting the aerial to A,.. This connec- 
tion may also be used on a smaller aerial, but a readjust- 
ment of the aerial variometer will be necessary. When 
connected to A,, greater selectivity will be obtained and 
the set will be ‘somewhat more ‘‘ lively,” and if the 
aerial resistance is low, oscillation may be brought about. 
Both A, and A, should. be tried, to see which connection 
yields best results. Terminal A, is only incorporated for 
the benefit of the experimenter. When this connection is 
used the set will usually be unstable, but the experimenter 
will find that the selectivity is high. 

An important question which will naturally arise is the 
probable length of life which may be expected from the 
two dry cells. From actual practical experience extend- 
ing over a period of several months with 0.06 type valves 
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LIST OF COMPONENTS. i 
1 Ebonite panel, 20in. X Sin. x Jin. 3 0-0002 mfd. fixed condensers (Dubilier). . A 


1 Wooden bascboard, 19}in. x S4in. x jin. 
' 2 Brass strips for supporting panel. 

2 Variometers (Sterling). 

1 “ Anti-vibration’’ valve holder (Sterling). 

1 Four-pole switch (“ Utility” nickel-ptated). 

1 Three-pole switch (‘ Utility” nickel-plated). 

1 Transformer (Eu-eka No. 2). 

1 Crystal. detector (L’Excentro, Horne Bros.). 

1 30 ohm rheostat (Igranic). 

8 Terminals with indicaling tops (Horne Bros.). 

6 Nickel terminals (Horne Bros.). 

2 Nickel dial indicators (Bulgin L’d.). 


and dry cells of the ‘‘ bell-ringing ’’ type, it can be defi- 
nitely stated that these cells will operate this set for an 
average of three or four hours nightly for a period of 
eight or nine weeks before they require renewal. It may 
be thought from this that these cells would operate two 
valves for four weeks, but unfortunately this is far from 
being the case, since the life of a dry cell does not 
decrease in direct proportion to the current taken 
from it, and the life of the cells on two valves 
would be far less than. four weeks. It may be 
argued that three dry cells used in conjunction with 
the 30 ohms rheostat might have been productive of 
better results, but actually in the case of a single valve 
this is not so. Valves of the sixty milliampere class are 
designed to operate on 3 volts, and are not harmed when 
two dry cells are connected directly to their filaments. 
Thus it will be seen that in this receiver there is not the 
slightest risk of damaging the valve by means of exces- 
sive filament current. This point far outweighs any 
problematical advantages that might be obtained by the 
use of three dry cells. This remark, of course, only 
applies in the case of a single valve set, and would not 
apply to a two or three valve set emploving dry cells for 
filament lighting. It can be definitely said that two dry 
cells will efficiently operate this receiver for the period 
mentioned. These cells are, of course, of the ordinary 
domestic size, and cost but a few pence more than the 
more conventional cylindrical shape. The H.T. battery 
should last several months, since the demands on it are 
exceedingly small. no 
Operating the Set. 

To operate this set the filament rheostat should be 
turned round to the right as far as it will go, and the 
crystal detector roughly adjusted, after which the 
two variometers are rotated until the local station 
is heard, care being taken that both switches 
are over to the left. The aerial should in the 
first place, be connected to A,. Once signals are 
heard and tuned in to maximum strength, the crystal 
detector can be properly adjusted. With regard to this 
detector, some slight mechanical adjustment may have to 
be made to it when it is new, and it is strongly to be 
recommended that for the first time of using the set it 
be removed, and an ordinary ‘‘ experimental ’’ crystal 
detector be connected to the two terminals by flexible 
leads. Once signals have been tuned in, the proper 
crystal detector can be replaced, and provided that signal 
strength is the same as when using the experimental 
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_ the rheostat to the left as far as it will go. 


2 0:001 mfd. fixed condensere (Dubdilier). B : 
2 0:0005 mfd. fixed condensers (Dubilier). : 
1 0:0001 mfd. fixed condenser (Dubilier). : 
1 Grid bias battery with elip holder (Genèral Wireless Co.). 

1 66-volt H.T. battery (Eveready). 
2 1}-volt square type dry cells (Eveready, Class W.). : 
2 4-in. lengths ebonite tubing. - ; 
3 Lengths ebonite strips, 10in. Xx $in. x }in., 9in. x lin. X 

in., 3hin. X Jin. X fin. 
2 6-inch lengths 2 B.A. threaded brass rod. 
2 4-inch lengths 2 B.A. threaded brass rod. 


crystal detector, it will be evident that the detector is in 
order. This point is most important. When a station 
bas been tuned in to its loudest, the aerial connection may 
be altered and the set re-tuned to see which connection is 
best suited to the aerial on which the receiver is to be 
used. Once this is found, the variometer readings can 
be noted, and all that will, be necessary when this 
station is desired on a subsequent occasion will be to set 
the dials to the same readings and rotate the knob of 
the crystal detector very slowly until the station is 
heard. Changing over to 5XX is quickly effected by 
moving both switches to the right and re-tuning the 
variometers. 


At the end of the programme the set is switched off and 
all batteries automatically disconnected by merely turning 
Provided 
that due care is exercised in the construction of this 
receiver, it will be found to amply fulfil the conditions 
laid down for it at the commencement of this article. 
On actual test at a distance of a dozen miles from 2LO 
excellent loud-speaker reception was obtained, the tone 
being remarkably pure, and the volume amply sufficient to 
fill an ordinary living room. Excellent signal strength 
was also obtained from the high power station, and it.was 
noticeable that the instrument was remarkably selective. 
Birmingham, Bournemouth, Petit-Parisien, and Radio- 
Paris were received at very good telephone strength, 
several pairs of headphones being connected to the set. 
The aerial used was an outdoor one of reasonable effi- 
ciency. On an indoor aerial, London was uncomfortably 
loud on telephones, and had to be detuned, Birmingham 
coming in at very pleasant strength. Finally, a short 
length of electric lighting flex was placed round the 
picture rail, 2LO and 5X X both being received with com- 
fort by ihis means, thus indicating at the instrument 
is specially suited to the flat-dweller, and indicating 
also, in view of the approach of summer, its uses as a 
portable recciver. In this latter respect it may be noted 
that since all batteries are contained in the cabinet; the 
instrument is eminently suitable for summer use, an 
aerial being obtained by means of a length of insulated 
wire slung into the branches of a tree. To anyone 
possessed of ingenuity, the construction of a carrving case 
would present no difficulties. Owing to lack of time at 
the period when the set was tested, no attempt was made 
to tune in anv of the more distant broadcasting stations, 
but these are by no means outside the capabilities of the 
instrument. 
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A Section Devoted to New Ideas and Practical Devices. 


A NOVEL EARTH CONNECTION. 
The difficulty of keeping the earth 
connection moist may be considerably 
reduced by adopting the scheme illus- 
trated in the accompanying diagram. 
The earth plate is surrounded with 
small pieces of coke, over which a 
large flower-pot is inverted. The 
bottom of this flower-pot is chipped 
out and a sePies of smaller pots are 
built up over it. The pots form a 
natural receptacle for rain, and 
during the summer months water can 


The earth plate is surrounded with coke, 
which is mafptained in a moist condition. 


be poured in periodically, with the 


certain knowledge that it will go 


direct to the earth plate without being 


absorbed by the surrounding soil.— 
D. T. B. 
0000 


A NEW VARIOMETER DESIGN. 
A’ novel design of variometer is 


shown in the accompanying drawings, 
and will be seen to consist of two 
honeycomb coils assembled at an 
angle of 45° to the spindle, so that 
in effect the moving inductance can 
be brought to lie in the same plane 
as the fixed inductance or by rotation 
can take up a position at right angles 
to it. A special former must be used 
for constructing the coils, and the pins 
are arranged on a line which makes 
an angle of about 40° with the axis 


15 


— ROTATING 


of the former ; thus when the wire is 
wound on, it will engage by the 
shortest path round the pegs, 


. 


ANGLE ABOUT 40°SO THAT ANGLE 
AT OUTSIDE OF INNER COIL AND 
INSIDE OF OUTER COIL EQUALS 45° 


rotated through 90°, whilst the self- 
capacity between the fixed and mov- 
ing coils is lower than many of the 


Details of former for constructing a variometer inductance possessing a tilted axis. 


taking up a position at about 45° to 
the axis.. Both coils can be wound 
on the same former, and after the 
smaller one has been finished two 
layers of string should be wound on 
to give support to the larger one and 
to produce the necessary clearance 
when removed from the former. The 
method of mounting is shown, and 
a good inductance variation is ob- 
tained when the operating knob is 


_ costly to maintain. 


standard typés consisting of ball rotor 
and closely fitting stator.—G. C. 
0000 g 
BURNT-OUT VALVES AS RECTIFIERS. 
The problem of rectifying step-up 
alternating current for use with a 
valve transmitter cannot be success- 
fully solved by the use of chemical 
rectifiers, whilst a valve rectifier is 
expensive as regards initial outlay and 
Certain of the 


French types of 

Ti aa TAPPINGS TO STUD valves will make 

SWITCH quite good power 

ET ae eae rectifiers when the 


COIL INNER 


MOUNTED ON 
EBONITE ROD 


SUTER FIXED 
COIL 


 eeese 


EBONITE ENO PLATE 


A form of variometer in which the maximum to minimum change 
of coupling is produced by a 180° movement of the spindle. 


grid wire is used as 
a filament. For this 
purpose the metal 
base must be rę- 
moved and it will 
be found that two 
Jee iia nee Wires are brought 

, out from the grid. 
To heat the grid 
Wire a current of 
two or three 
amperes at 12 volts 
may be necessary, 
and a valve adapted 
in this way has been 
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EBONITE PINS 
PASSING THROUGH 
COIL TO SECURE 
SAME 
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. found to pass a plate current of 75 

milliamperes when operating at a 

potential of 1,000 volts.—C. B. 
o000 


WIRE TENSION DEVICE FOR COIL 
- WINDING. : 

When winding cylindrical coils by 
hand, it is necessary to provide some 
means ot keeping a constant tension 
on the supply reel if the turns on the 
coil are to be prevented from slipping 
off. A brass rod of a diameter 
slightly less than the centre hole in 
the wire spool is threaded at one end 


Simple method of maintaining the tension 
on a wire when winding from a reel. 


and clamped vertically in the vice at 
the other. The spool is slipped over 
the rod and held in position with a 
light spiral spring and two lock nuts. 
A spring washer is unsuitable as the 
pressure obtained is generally too 
great. Washers should be inserted 
between the spool and the vice and on 
both sides of the spring to ensure 
smooth working.—A. B. 
o0eo00 

CONTACT STUD CONNECTIONS, 

The wiring at the back of totary 
switches is apt to become congested 
when the wires to the contact studs 
are secured by nuts and washers. 
This difficulty can be avoided and the 
insulation considerably improved by 
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using ordinary cheese-head screws for 
contact studs. 

The screws are inserted in holes 
drilled and tapped in the panel. No 
lock nuts need be used at the back, 


ot? Pe 


me ry 


A 
WIRE SOLDERED 

IN SLOT 
Using screws as contact studs, the slotted 


heads provide a means for making neat 
and reliable connection. 


N 
TO COIL 


but the saw-cuts in the screw heads 
should be arranged radially. Tinned 
copper wire equal in thickness to the 
width of the slots Should then be cut 
into 14in. lengths, which are bent at 
right angles and passed through 
small holes drilled in the panel oppo- 
site each stud. Each wire is soldered 
into position in the slot and filed 
down flush with the top of the screw. 
The tappings from the coil may then 
be soldered to the projecting ends 
of the wire below the panel.— 
J.G. W.T. 
ooo0oo0 


MARKING VALVE CAPS. 

As every amateur learns in the 
course’of his experience, it is a very 
casy matter to insert a valve in its 
socket wrongly, in spite of the 
special arrangement of the pins. 
Costly mistakes of this kind can be 
avoided to a large extent by mark- 
ing the position of the plate leg with 
some form of projection on the side 
of the cap. When inserting the 
valve in its socket, the position of 
this projection can be located with 
the fingers, and the chances of error 
will be considerably reduced. 

\ 


By tuning up a smali piece of the brass 
capping to give ready identity of the plate 
pin, errors of incorrect insertion of the 

valve in its socket are avoided. 

The head of a screw may be sol- 
dered to the valve cap if care is 
taken not to melt the composition 
base, or a narrow strip of metal may 
be turned up from the edge of the 
cap by making two saw-cuts close 
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together in the manner’ indicated in 
the illustration. A spot of sealing 
wax may be used to mark valves 
mounted in moulded caps, but in this 
case the position to be marked should 


be drilled or’scratched to provide a 


firm hold for the wax.—H. J. L. 


0000 
PLUG-IN CONDENSERS. 

In experimental work, quickly 
interchangeable fixed condensers are 
a great convenience. Condensers of 
the Dubilier type in moulded ebonite 
cases can be fitted with valve pins 


' and sockets arranged at each end in 


pairs, to which the condenser ter- 
minals are then connected. 

With this method of mounting, 
condensers can be connected either in 
series or parallel.—J. G. W. T. 


DRILLED AND 
/TAPPED TO TAKE 
/ VALVE PINS N 


Fixed capacity condensers, fitted with 
valve sockets, provide for rapid connec- 
tion in circuit and also for arranging 
a number of condensers connected in 


parallel. 

A WIRING HINT. 

When wiring up a set by solder- 
ing connections to terminals, it is 
very difficult to prevent the soldering 
flux from reaching the surface of the 
ebonite panel and producing high re- 
sistance leaks in most harmful places. 
t.c., between the valve sockets. This 
can be entirely obviated and trouble- 


= some after-cleaning of the panel made 


unnecessary by completely covering 
the back of the panel after the com- 
ponents and terminals have bee. 
fitted with pieces of soft white bloi- 
ting-paper. The paper is pushed over 
all terminal ends and valve sockets, 
leaving these ends exposed for solder- 
ing. Flux which runs down from 
the soldered joint (and amateurs fre- 
quently use far more flux for a joint 
than they should) is completely ab- 
sorbed by the paper, and when this 
is pulled away at the completion ot 
the wiring the ebonite will be foun 
clean and perfect underneath.— 
H. W.M. 
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AN EFFECTIVE 
FRAME AERIAL. 


An Efficient Frame Aerial, which is Easily 
Constructed, for Tuning over the Broad= 
cast Wavelengths. 
By H. HOUGHTON. 


HE need for a small and efficient frame aerial 
grows ever more cogent as time goes on and re- 
ceivers become more sensitive, whilst as the 

number of broadcasting stations working on a limited 
band of wavelengths increases daily, the amateur may 
find that he will eventually be driven to use a frame 
aerial in order to obtain a high degree of selectivity. 

In the case of a superheterodyne receiver a frame aerial 

becomes a sine gud non. Unfortunately, howeves, the 
price of a good frame aerial is unnecessarily prohibitive, 
and it becomes necessary to construct this component at 
home. Happily, this is not a difficult matter, but it is 
noticeable that the average home-made frame aerial is 
sometimes unnecessarily unwieldy and untidy in appear- 
ance. 
. It cannot be denied that more energy is picked up by 
a large frame than by a small one, but if constructors 
would pay greater attention to eliminating losses in a 
frame by using ebonite supports and air-spaced turns, 
rather than to the question of size, they would probably 
be surprised to note that they would obtain greater effici- 
ency from a small ‘‘ low loss ’’ frame than from a larger 
and more unwieldy instrument using insulated wire wound 
slackly and haphazardly, as is the case with some instru- 
ments brought to one’s notice. In any case, when using 
a correctly designed and constructed superheterodyne 
receiver, for which this frame aerial is primarily de- 
signed, it is quite unnecessafy to use a large frame, and 
most excellent results will be obtainable with this instru- 
ment. <A further advantage is that a small frame aerial 
is more easily portable, and is less conspicuous in an 
ordinary room. The frame which is described here is, 
as will be observed from the photograph, small and un- 
obtrusive in appearance, but at the same time it is verv 
easily and cheaply constructed with a few simple tools 
and materials. | 


Few Materials Required. 


In designing’ a frame aerial, provision must be made 
for rotating the frame in a convenient and rapid manner 
without having recourse to moving the main stand of the 
instrument, and this has, in the present instrument, been 
accomplished in a particularly neat and simple manner 
which will be described later. 

The materials required consist of two 3ft. lengths of 
tin. x tin. wood, two gin. lengths of rin. x gin. wood, 
1 ‘‘ skooter °” wheel of gin. diameter, å 3in. length of 
lin. brass rod, a piece of brass 2iin. x gin. x Sin., two 
terminals, 15 small brass wood screws, 7oft. of bare 
No 20 tinned copper wire, and a smal! quantity of scrap 
ebonite. 
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. i$, Of course, a matter of individual choice. 
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The completed frame aerial. 


_ With the exception of the skooter wheel, all the wood- 
work may be obtained from ‘‘ Hobbies,’’ the particular 
wood used in this instrument being satin walnut, but this 
The skooter 
wheel may be obtained from any toyshop for a few pence. 
It is first necessary to saw up the 3ft. lengths of wood 
into five portions having lengths of’ 25in., 24in., and 
three 6in. lengths respectively. The Zin. wood will not 
require further cutting. 


Constructing the Cross-pieces. 


The 25in. strip should now be taken, and. a section 
3din. long by gin. deep be cut away from the edge, 
commencing at a distance of 1łin. from one end. This 
will be the bottom end of the upright of the frame, A 
34in. section of ğin. depth should now be cut away at 
the other end, but on the same edge, the cut-away por- 
tion commencing at the extremity. The 2qin. length 
requires to have a section 34in. x gin. cut away from the 
extremity of the same edge at either end. The 24in. 
strip must now have a slot jin. in breadth by 4in. in 
depth cut away at the centre point of the edge opposite 
to that having the cut-away portion at its extremities. 
The 25in. strip has a similar slot which is 13in. from 
the bottom end previously mentioned, and is on the same 
edge as the cut-away portions at either end. The pur- 
pose of these slots is to enable the upright and horizontal 
of the frame to be fitted together in the manner known to 
joiners as ‘‘ half and half.” 

ey 
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>- outer portions at the other end. Once the glue has set 
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An Effective Frame Aeriai.— ; 


It is now necessary to obtain a piece of jin. ebonite 


and cut small sections of dimensions such that they will 
just fit in to the small cut-away portions at either end of 
the upright and horizontal portions of the frame. These 
pieces of ebonife are secured to the woodwork by passing 
two small wood screws through each piece of ebonite and 
screwing into the woodwork of the upright. , Fourteen 
slots spaced $in. apart are now cut into each of these 


four strips of cbonite with a hacksaw. These slots are - 


af” YA 


Sketch of the frame aerial with leading dimensions. The smaller 
drawings show tbe support for ine frame and one of the ebonite 
strips. 


e 


din. deep, and should be slightly enlarged at their bottom 
ends by boring them transversely with a fine drill. The 
purpose of these slots is, of course, to support the wires 
of the instrument. 

An examination of the sketch above will readily make 
clear the constructional points which we have been dis- 
cussing. 

Fitting the Framework. 


The three 6in. lengths of wood should now le taken, 
and rlin. should be sawn off one strip. The three pieces 
should now be firmly glued together, the shorter one beiny 
in the middle. All three strips have their ends flush at 
one end, thus leaving a gap lin. deep between the two 
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quite hard, a tin. diameter hole must be drilled into the 
‘“‘ flush °’ end to a depth of three inches. Having dofie 
this, the centre of the skooter wheel should -be cut away 
in the form of a rectangle having dimensions of 
tin. x #in., and it-should then be fitted tightly over the 
‘flush °’ end of the three pieces of wood which have 
been glued together, the position of the skooter whcel 
being such that fin. is left protruding through the skooter 
wheel.. Here, again, an examination of the sketch will 
clear up any points upon which the constructor may be 
doubtful. The end of the upright of the frame may now 
be dropped into the slot between the two outer pieces of 
wood and firmly glued there. The reason for mounting 
the frame in this manner will now be apparent, since if 
the length of the upright of the frame were extended so 
that the two side pieces of wood could be glued on either 
side of it, it would be extremely awkward to drill the 


-3in. hole in the butt end of it. Two small pieces of Hin. 


ebonite having approximate dimensions of 1in. x $in. 
should now be screwed in a convenient position to either 
side of the bottom end of the completed upright (see illus- 
tration). These are for the purpose of mounting ter- 
minals. 


Constructing the Base. 


The construction of the base may now be proceeded 
with. It is necessary to take the length of jin. wood, 
saw it into two equal parts, and affix the two parts into 
the form of a cross by means of the method known as 
“ half and half,’’ which has been previously referred to. 
The ends of the cross may be chamfered, the same re- 
marks applying to the actual crosspieces of the frame. 
The whole of the woodwork of the instrument should, of 
course, be stained and polished before any of the fittings 
are attached to it. The din. „brass rod should now be 
taken, and a thread cut at one end of it. The small 
piece of sheet brass must now have a tin. tapping hole 
drilled in the centre, and a thread cut to receive the 
threaded end of the brass rod. The brass strip is now 
mounted on the top of one of the crosspieces of the hase 
by two small screws, as seen in the illustration. The 
actual frame may now be mounted on the base by inserting 
the brass rod into the hole in the bottom of the butt end 


of the upright. It will be seen that the frame can now ` 


be very freely and easily revolved on its base. 


Winding the Frame. 


The instrument is now complete, except for winding 
on the turns of wire. This is quite simply carried out 
with No. 20 bare tinned copper wire, 13 turns in all 
being wound on to the frame. As seen from the illus- 
tration, it is necessary to mount two small pieces of 
ebonite with thin slots cut therein on the lower part of 
the upright, in order to ‘‘ anchor down ” the two ends 
of the winding at the point where the winding commences 
and. finishes. 

Provided that this instrument is carefully construct 
in accordance with the instructions given, it will be found 
to be very compact and neat in appearance, and at the 
same time is extremely efficient and productive of excel- 
lent results when used with a receiver sufficiently sensitive 
to operate without the intermediary of an outdoor aerial. 
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Events of the Week in Brief Review. 


GENERAL FERRIE PROMOTED. 

General Gustav Ferrié, the famous 
director of the Eiffel Tower wireless 
station, has been promoted to the rank of 
Divisionnaire. He is at present in com- 
mand of the communication division of 
the French Army. 

"9000 


ESPLANADE BRANLY. 

Much deserved honour is being paid to 
M. Edouard Branly, the famous physicist 
and wireless inventor, by the city of 
Amiens, in which he was_born. A dele- 
sation from the municipal council of the 
city recently journeyed to Paris to tell 
him that it has been decided to change 
the name of the Esplanade de Beauvais 
to the Esplanade Branly, in recognition of 
the fame which he has won for Amiens 
in winning fame for himself. 

0000 


THE ROYAL SOCIETY AT WEMBLEY. 

Wireless will find a prominent place in 
the Royal Society’s exhibit at Wembley 
this year. The Society announces that 
the wireless telegraphy section will be on 
very elaborate lines, and demonstrations 


will be given in the British Goverment 


Pavilion. . 
The complete exhibit, which also covers 
surgery, meteorology, terrestrial mag- 


netism and seismology, and biology, will 
form the subject of a handbook which the 
Royal Society will publish, containing 
articles by recognised authorities, and 
an introduction by Sir Oliver Lodge on 


“ Radiation.” 
oo0oo0oa9a 


CAPE TOWN TO BUENOS AIRES. 
Amateur two-way working was accomp- 


lished for the first time between Capes 
e 


Town and Buenos Aires on April 6th. T 

Cape Town operator was Mr. L. S. 
Streeter, President of the South African 
Radio Society, who transmitted on a 
wavelength of 95 metres, the reply being 
received on 63 metres. Contact was main- 
tained for an hour and cordial greetings 


were exchanged. 
0000 


25-METRE SIGNALS FROM AUSTRALIA. 

Amateur transmissions from Australia 
on 25 metres were received by English 
amateurs on April 15th. A preliminary 
test cn this low wavelength was carried 
out on the morning in question by Mr. 


-9 


C. D. Maclurcan (A. 2CM), of “The 
Sydney Sun,” at Strathfield, N.S.W., and 
at 6.20, 6.50, 7.20, and 7.25 a.m. his sig- 
nals were picke up by Mr. J. A. Part- 
ridge (G. 2KF), of Merton, and Mr. G. L. 
Morrow (G. 6UV), of Berkhamsted. 

This interesting feat, carried out in 
broad daylight, affords further proof of 
the possibilities opened up by ultra-short 
waves. g 

Two-way working between this country 
and Australia is shortly to be attempted 
on the same wavelength. 


WIRELESS ON NEW LINER. A glimpse 


into the operating cabin on board the new 
P. and O. Liner ss. * Ranpura.’’ 


COLOURED VALVE CARTONS. 

In order®to facilitate the quick selec- 
tion of Marconi valves of different types, 
it has been decided in future to use car- 
tons of varied colours. Valves leaving 
the Osram Lamp Works are now labelled 
as follows :— 


“R.5” type valves ...............65 Yellow 
“D.E.R.”? type valves................+ Pink. 
“ D.E.3” type valves ............-. Green 
“R?” type valves oo... ee Blue 
“D.E.5” type valves esene Orange 
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DEATH OF MR. GODFREY C. ISAACS. 

It is with very great regret that, as we 
go to press, we learn of the sudden death 
of Mr. Godfrey C. Isaacs at his residence 
in London ou Friday afternoon, 
April 17th. 


Geaa 9 Sg a A Sie ew ne ge a ee eS 
RADIO SOCIETY OF GREAT. BRITAIN. 

A lecture entitled “ Communication on 
wavelengths other than those in genera! 
use,” will be given by Mr. G. G. Blake, 
M.I.E.E., A. Inst. P., at an Ordinary 
Meeting of the Society at 6 o’clock this 
evening (Wednesday) at the Institution 
of Electrical Engineers. Light refresh- 
ments will be served at 5.30. 


0000 


oS 
` FIRST TWO-WAY WORKING WITH 
ICELAND. ' 


The first amateur to work with Ice- 
land is Mr. Walter G. Sherratt (GSTZ) 
of Cowes, Isle of Wight, who picked up 
signals from Iceland BG1 at 11.50 p.m. 
on April 14th, and was able to reply. 
Although BG1 transmitted with a rough 
A.C. note, he was received at consider- 


able strength on a two-valve (o0-v-1) set: 


The station is owned by Mr. B. Gur- 
darsson, Laufasveg, 53, javik, Ice- 
land, and embodies a coupled Hartley 
circuit working on 500 volts with 150 
milliampéres on the platesgof five Radio- 
tron valves. In the course of communi-* 
cation, Mr. Gurdarsson stated that he 
transmits nearly every night at 1 a.m. 
on a wavelength of 98 metres. 

. cooo 

AUSTRIAN AMATEURS ORGANISE. 

Austrian wireless amateurs are now re- 
presented by the ‘‘Freier Radiobund,” 
an organisation which embraces the 
majority of the smaller societies and clubs, 
and has risen to a position. of national 
importance. i 

The association maintains a well- 
equipped laboratory and has organised an 
information bureau, where amateurs may 
obtain both technical and legal advice. 
Officers of the association are invariably 
called to represent amateur interests in 
Government and municipal conferences, 
and, moreover, the association has a per- 
manent representative on the board of 
management of the Vienna broadcasting 
station. 

A year ago Austrian amateurs were 
entirely unorganised. 

BI 
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CHANGES AT RADIO LYONS. 
Radio Lyons, the well-known French 
broadcasting station, will shortly change 
its location. At present it is situated in 
the centre of the city, but as soon as the 
new site is ready it will be moved to the 
heights of Rilleux. It is expected that 
the change will considerably extend the 

range of the station’s transmissions. 

oo0oo0oo0 


FRENCH ACADEMY ACCEPT 
* HAUT-PARLEUR." 


At the last meeting of the French 
Academy, which decides what words may 
become officially adopted as part of the 
-'rench language, ‘‘ haut-parleur ’’ was ac- 
cepted as the recognised French for 
" loud-speaker.” The word has been in 
ase for some time in France, and has 
been used by nearly all loud-speaker 
manufacturers. i 

ooo0°0 
BELGIAN’S 40-METRE WORKING. 

The Belgian amateur P2 has worked on 
a wavelength of 40 metres with the 
American 1II. He employed a power of 
50 watts. 

oo0oo0ọ0 

MEXICAN AMATEUR SEEKS TESTS. 

In a letter received by Mr. T. A. 
Studley, of Harrow, Mr. Manuel Medina 
(Mexican 1N) states that he is ready to 
carry out two-way tests on about 90 
metres with British amateurs between the 
hours of midnight and 2 a.m. (G.M.T.). 
1N is vane 20 watts input, and re- 
marks that Mr. Studley’s is the first re- 
port he has received from Europe. His 
nostal address is Box 2295, Mexico City, 
Mexico. 
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AMATEUR WIRELESS IN TORNADO. 

After the recent tornado in America, in 
which the stricken areas were completely 
cut off from telegraphic communication 
with the outside world, valuable service 
was rendered by amateur transmitters. 
Notable among these was Mr. J. R. Tate, 
whose station at Dorrisville, Illinois, was 
situated within 15 miles of the storm area. 
For an entire night Tate’s station pro- 
vided the only contact between this sec- 
tion of Illinois and Chicago, where help 
was sought. A relief train despatched 
from Chicago was directed to within a 
few miles of the tornado district by mes- 
sages transmitted by Tate, who also des- 
patched bulletins giving information re- 
garding loss of life and damage to 
property. Throughout this period Tate 
was in constant communication with 
9AAW, of Chicago. 

Many amateurs’ aerials were blown 
down or otherwise damaged during the 
storm.: 

oo0oo0o0 


IDENTITY OF EIZA. 

A number of readers have kindly sup- 
plied particulars regarding EIZA, in 
response to a recent query. The call sign 
of the station has recently been changed 
to EAR9, and the owner is M. Carlos 
Sauchez, Peguero, Paseo de Plamplona, 
No. 11, Zaragoza, Spain. | 


oo0oo0o0 


WIRELESS DOUBTS IN CHINA. 
Despite existing doubts as tə the 
legality of importing radio receiving sets 
into China, that country has twenty 
privately owned broadcast stations and 
5,000 listeners, says a correspondent of 


WIRELESS TRAINING IN THE ARMY. A view in the transmitting room at Maresfield, 
Sussex, where operators are trained for the Royal Corps of Signals. The equipment secn 
in the photograph is a 120-watt transmitter. 
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the American Radio Relay League. The 
Chinese Press, after making a thorough 
investigation on behalf of its readers, 
admits frankly that it does not know 
whether the importation of ‘ completely 
assembled receivers is legal or not. 

In order to keep up with the public 
demand, which is insistent, magazines and 
newspapers are printing circuit diagrams 
and instructions for building home-made 
sets. 

oo0oo0oọ0 


GROWTH OF WIRELESS STATIONS. 

An idea of the increasing use of wire- 
less on land and sea can be gained from 
the following figures taken from the 
annual summary issued by the Berne 
International Wireless Telegraphy 
Bureau. The particulars relate to ship 
and shore stations. At the end of 1915 
the number of stations equipped was 
5,998; at the end of 1919, 6,623; 1920, 
13,694; 1921, 14,821; 1922, 15,730; 1923, 
16,122; 1924, 16,971. 


o0o00 


WIRELESS ON APPIAN WAY. 

A strange mingling of the old and new 
is provided by the news of the erection 
of a high-power wireless station at 
Frascati, on the historic Appian Way. 
The station is being built by the Italian 


Government for transoceanic communica- | 


tion, and the power employed will be in 
the region of 400 kw. The contract for 
the work was obtained by a German firm. 


o0o00°0 
GIANT STATION FOR RUSSIA. 


The Soviet Government has made 
plans to build, in Moscow, one of the 


-most powerful wireless stations in Europe. 


The projected station is to have a power 
of 400 kilowatts, and it is claimed that it 


‘will be capable of transmitting not only 


to all parts of Russia, Siberia, and 
Europe, but also to North America. 
0000 


CHANGE OF ADDRESS. 

Messrs. Fullers United Electric Works, 
Ltd., have removed their London depot 
from 58, High Street, W.C.2, to Sparta 
House, 176, Tottenham Court Road, 
W.1, where large stocks of their well- 
known cable, accumulator, dry battery 
and radio manufactures will be available. 

Their Leeds agent, Mr. F. Dawson, has 
also taken large premises at 7, Park 
Street, Leeds. 


oo0o°o 


CATALOGUES RECEIVED. 


Wilkins and Wright, Ltd. (Utility Works, Kenyon 
Street, Birmingham). Catalogue of `“ Utility ” 
wireless instruments. 

U.S. Radio Ce., Ltd. (155, High Street, Lewisham, 
S.E.13). Catalogue of efficiency components. 


Broek Shaw Wireless Service (Norfolk Street, Shef-. 


field). Illustrated catalogue of wireless appar- 
atus and accessories. 

Vyda Electrical Ce. (8t. Thomas’ Works, Derby 
Street, Cheetham, Manchester). Illustrated 
list of switchboards. 

Fuller’s United Electric Works, Ltd. (Woodland 
Works, Chadwell Heath, Essex). List 315¢, 
dealing with Sparta radio accessories. 

Kent Bros. Electric Wire Ce. and E. H. Philips, 
Ltd. 15, Berners Street, London, W.1). Price 
list (trade only) of bare resistance wires and 
tinned copper wires. 

Chase Electrical Mfg. Ce., Ltd. (184, Fleet Street, 
E.C.4). 1925 catalogue of ” Chaseway ” wire 
less specialities. 
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THE TESTING OF DETECTORS.. 


Methods of Testing Crystal Rectifiers are Described, and prenerence is made 
to their Damping Effect. 


By E. MALLETT, M.Sc., M.J.E.E., and A. P. CASTELLAIN, B.Sc., D.I.C. 


HERE are several things that it is desirable to 
know about a device for rectifying high- 
frequency currents—firstly, its sensitivity, or the 

amount of current rectified; secondly, its stability or 
constancy in operation; thirdly, the amount of auxiliary 
apparatus required with it; and, lastly, its selectivity, 
or influence on the damping of the circuit in which it is 
to be used. 

The last pointis quite often not considered at all, but 
ìs quite an important one, nevertheless—especially from 
the point of view of freedom from interference. 


D.C. Characteristics. 


Some idea of the sensitivity of a detector may be 
obtained from its direct current ‘‘ characteristic ?’—7.c¢., 
a curve showing the relation between the d.c. voltage 
applied to the device and the resulting current through 
it. Such a curve is obtained 
with an arrangement of ap- 
paratus as shown in Fig. 1. 

The voltage applied to the 
detector D is supphed from a 
potentiometer across a battery 
of about 4 volts, and is meas- 
ured by the voltmeter V. ‘The 
resulting current flowing 


COMMUTATOR 


Fig. 1. 2. Arrendenient of 
apparatus for finding D.C. 
characteristics. 


by the milliammeter mA. Be- 
tween the meters and the de- 
tector 1s a switch to reverse the 
direction of the voltage applied tó the crystal 
is placed in this position and not in the battery 
circuit so as to obviate the necessity for reversing 
the meters when the voltage on the detector is 
reversed. It is also, of course, necessary to place the 
voltmeter on the battery side—not on the detector side 
of the milliammetcr, as in the latter case the milliam- 
meter would read the current taken by the voltmeter, 
which may be about 8-10 mA.—i.¢c., much greater than 
the current passed by the crystal. — 


Testing Crystals. 


In order to see if a sensitive spot has been found on 
the crystal, the method of procedure is as follows : adjust 
the potentiometer till the voltmeter reads, say, 1 volt, and 
note the mA. reading. Set the poteggiometer to zero 
volts, reverse the commutator, and adjfist the potentio. 
meter again till the voltmeter reads 1 volt. Note the 
new mA. reading—if it 1s the same as before, then the 
detector is passing as much current in one direction as 
in the other, and hence will not rectify ; but if these two 
readings are widely different, then a sensitive spot on the 
erystal has been found. 

16 


through the detector is measured- 


DIFFERENCE CURRENT 
X 


Curves of Perikon and Carborundum Detectors. 

Specimen characteristics for —zincite-copper pyrites 
(perikon) and carborundum are given in Fig. 2. From 
these two characteristic curves it is at once obvious that 
the perikon com- 
bination will make 
a more sensitive 20 
rectifier than the 418 
carborundum crys- 
tal, for while the 
latter passes only 
0.22 of a milhamp 
more for 1 volt ap- 10 
plied one way than 908 
for the same volt- § 
age in the opposite $ 
direction, the peri- So 
kon combination 4 
passes 1.8 milli- = 
amps more under 


the same condi- 704 

tions. 29 ARBORUNDUM KARNE 
This perhaps will -ost 

be made clearer on Annee PESER 


(2B RE SRS eee 


-121008060402 0 02 04 0608 10 12 
VOLTS 


referring to Fig. 3, 
which shows these 
difference currents 
plotted against ap- Fi 
plied voltage for 
the same two 
crystals. 

The curves plotted in Fig. 3 are obtained from the 
static characteristics of Fig. 2 in the following manner : 
A number of vertical lines, spaced equal distances apart, 
are drawn as shown in Fig. 4, the current axis being one 


of them. Consider, say, the 
else Clete 


g. 2.—Specimen_ characteristics for 
perikon and carborundum detectors. 


fourth lines to right and left 
of the current axis—let them 


29 — ako PO cut the characteristic and 
1-8 voltage axis at a, & and c, d. 
16 Then, since the lines are 


equally spaced, the voltages 
represented by Oa and Od are 
equal in magnitude, but are 
opposite in direction, and the 
corresponding currents are re- 
presented by a b and c d. 

Hence, the difference cur- 
rent for the voltage Oa is 
given by (a b—-c d), i.e., a 
length J k equal to ¢ d is cut 
off from a b, giving & a point 
on the Fig. 3 curve. 
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Fig. 3.— Differ:nce"’ 
currents. 
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The Testing of Detectors.— i 
Other points are found in a similar way and joined 

by a smooth curve to give the whole Fig. 3 diagram. 


The Voltage Bias. 


Another interesting. point brought out by difference 
current-voltage curves is the amount (if any) and 
direction of a steady polarising voltage which is re- 
quired for any crystal. For example, in the case of 
carborundum, the difference current is practically zero 
up to about 0.4 volt, after 
which it rises quite rapidly. 
This shows that there is prac- 
k tically no rectification of signals 
up to 0.4 volt, so that it would 
obviously be an advantage to 
supply 0.4 volt from a local 
battery, so as to bring the oper- 
ating point to a part of the 
curve where the curvature is 
marked. 

Pe rae OF obtaining It may be as well, perhaps, to 
point out that the difference cur- 
rent curve does not give the 

actual rectified current passed by the detector. 


MILLIAMPERES 


VOLTAGE 


H.A. Characteristics. 


Although some fair idea of the behaviour of rectifiers 
with low-frequency alternating currents may be obtained 
from their static (or direct current) characteristics, it 1s 
not always justifiable to infer the comparative behaviour 
of rectifiers at high frequencies from these characteristics, 
more especially in the case of crystals whose exact 
method of rectification is not yet understood. 

A better way of comparing crystal and other rectifiers 
is to compare them at radio frequencies. 

The method consists in measuring the rectified current 
in a standard receiving circuit for various settings of 
the tuning condenser when the ‘circuit is loosely coupled 
to a valve oscillator which is supplying power at the 
required high fre- 
quency — see 
Fig. 5. | 

In fact, a cur- 
rent resonance 
curve is obtained POLA TOR 
for each rectifier 
— typical curves 
for perikon, ga- 
lena, and a diode valve are shown in Fig. 6. 

The maximum values of the crystal resonance curves 
are not strictly comparable with the valve curve, as better 
points may occasionally be obtained, but the shapes of 
the curves are quite comparable. 


DETECTOR 


MICROAMMETER 


Fig. 5.—Arrangement of apparatus for 
comparing crystals in an H.F. circuit. 


Amount of Damping.. 


In order to compare these curves without re-drawing 
them all with the same maximum amplitude, the widths 
of the curves at, say, 0.7 of their maximum height may 
be measured. It is obvious that the wider the curve at 
we point, the greater is the damping introduced by the 
defector. 
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These curves show how much damping is introduced 
by a crystal detector. The effect is the same as the in- 
sertion of quite large resistances into the coil. For 
instance, in the case of the perikon crystal this resist- 
ance 1s 62 ohms, so that it would appear that the coil 
resistance, which is about 15 ohms, is quite small in com- 
parison, and could be considerably increased without 
very materially affecting reception. 

A table showing the widths of the curves of various 
ania and the. effective inserted resistance is given 
elow. 


Width of Total Effective 
Detector. Curve in Circuit Inserted 
i Condenser | Resistance. | Resistance. 
Decrees. 
Diode <3 25 \53-6sateewiswee 6.3 25 ohms 10 ohms 
Perikon 25.540 56.000%5% 18.4 IT n 62 ,, 
Galena with Catwhisker 16.3 68 , 53 p 
Galena with Brush .... 25.4 100 .@ 85 ,, 


When using a three-electrode valve with reaction the 
coil and condenser resistance may be annulled to anv 
desired extent—going too far leads to distortion, and 
many go farther still—so that it seems, from this point 
of view, not of very great importance to have skilfully 
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REOTIFIED CURRENT IN MICRO AMPERES 
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Fig. 6.—Specimen curves obtained with the circuit of Fig. 5. 
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designed coils, as all of us who have wound up coils 
anyhow have found out. 

It would seem that the only way of testing crystals 
satisfactorily is by some such means as here described, 
in which the crystal 1s used under conditions exactly 
similar to those met with in actual reception. 

Not only can @e experimenter obtain a good idea of 
the relative merits of various crystal detectors, but he can 
also determine the best type of circuit for the particular 
The amount of damping introduced by 
the detector can be controlled by varying the amount of 
inductance in the circuit ; hence experiments can be made 
to find the best detector and the most suitable circuit 
for it. 
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Barnet and District Radio Society. 

An exhibition of sets and components 
made by members was held at the last 
meeting of the Society. This was followed 
by an interesting -paper by a member on 
“Selenium,” together with a practical 
demonstration. 

A party of members have since paid a 
visit to the ZLO studio and the new 
transmitter in Oxford Street. 

Hon. Seeretary, Mr. J. Nokes, 
“ Sunnyside,” Stapylton Road, Barnet. 

0000 


Hackney and District Radio Society. 


A very selective seven-valve receiver 
was demonstrated by Mr. Van Colle on 
April 6th. All stations of the B.B.C. 
were easily tuned in on a frame aerial. 
The latter part of the evening was de- 
voted to the solution of difficulties and 
to reports of reception from 2L0’s new 
aerial, It was apparent that a bad patch 
existed over the South Hackney and 
Dalston districts. . 

Hon. Secretary: Mr. G. E. Sandy, 
114, Parnell Road, E.3. 


0000 
Norwich and District Radio Society. 

An original lecture was given by Mr. 
Gates on April 7th, when he described 
what he termed the adventurous journey 
of the electro-magnetic waves in their 
passage from the transmitter to the re- 
ceiver. In the course of his remarks, the 
lecturer gave clear descriptions of various 
circuits and exhibited a number of com- 
ponent parts. The lecture concluded with 
lantern illustrations depicting the work- 
shops and plant of the General Electric 
Co. 

Later in the evening Captain Hampson 
demonstrated the actual construction of 
a low frequency amplifier from the pre- 


paration and lettering of the panel to 


the completion of the instrument ready 


for nse. 
(fo Momeme) 


North Middlesex Wireless Club. 


A gratifying trmbter of members 
attended the Club’s meeting on April Ist, 
when Mr. W. Gartland gave a lecture on 
“A Universal Meter.” After a brief 
allusion to moving iron ammeters and 
voltmeters, which he regarded as unsatis- 
factory in many ways, Mr. 
recommended the use of a reliable moving 
coil miltiameter, and he proceeded to de- 
monstrate that the one instrument, suit- 
ably monnted, can with the addition of 
two or thre2 resistances be used to measure 
current as well as voltage and resistance 
over practically any range. 

As a thorough appreciation of Ohm’s 
law was essential to an understanding of 
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be paid for. 


the various uses to which the milliameter 


was to be put during the evening, the 
lecturer gave a short explanation of this 
fundamental law at the outset. He then 
explained how the range of the instru- 
ment for current measurement could be 
extended by shunting varions resistances 
across it. The ammeter was then used to 
measure resistance. Taking a standard 


FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 22nd. 


Radio Society of Great Britain.—Ordinary 
mecting, At 6 p.m. . (Tca at 5.30.) 
At the Institution of Electrical Engi- 
neers, Savoy Place, W.C.2. Lecture: 

‘Communication on War clengths 
other than those in General Use.” By 
Mr. G. G. Blake, M.I.E.E., A.Inst.P. 

British Horological Institute.—At 6.30 
p.m. At the Institute, 35, Northamp- 
ton Squarc, London, E.C.1. , Discussion 
on Wireless Time Signals. 


Manchester Radio Scientific Society.—Lec- 
ture by Mr. (i. Harrison. 


Streatham Radio Society.—At 35, Streat- 
ham Hiyh Road, S.W. Lecture: ° D.X. 
ES 'by Mr, A. T. Swift 


(2 | 
FRIDAY, APRIL 2th. 


Radio Society of Great Britain (T. and R. 
Section). -Dinner in honour of Ameri- 
‘can visitors, To be fullcwed by a Cun- 


vention wt 9 p.m. 
Shefficld and District Wireless Society.— 
At 7.30 p.m. At the Department of 


pplied Scicnee, St. George's Square. 
lementary Class. 


MONDAY, APRIL 27th. 


Hackney and District Radio Society.—IUus- 
tratcd lecture: © Some of the Continen- 
tal Broadcasting Stations." By Cap- 
tain L. Pluggyc. — 


Ipswich and District Radio Society.—At 
8 pm. At 55, Fonnereau Rond. Lec- 
ture: “ How to Use D.C. 

By Mr. 


SOT OOOTS OOM 


Maina for 


H.T. Current.” Mellor, 


: B.Sc., AM.I.EE. 


WEDNESDAY, MAY 6th. 


ena of Electrical Enginecrs.—At 6 
. (Light Refreshments at 5.30). At 
es Institution, Savoy Place, W.C.2. 
Captain H. J. Round and Messrs. T. L. 
Eckersley, K. Tremellen, and F. C. 
Lunnon, of the Research Department, 
Murconi's W ireless Telegraph Co., Ltd. 
“Report on Measurements made on Sig- 
nal Strength at Great Distances during 
1922 and 1923 by an Expedition scent 
to Australia. 


Y 
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Leclanché cell as giving 1.47 eens the 
lecturer showed how the resistance of 
transformer windings could be deter- 
mined. The measurement of voltage bv 


a similar method, but with a known re- 
sistance in series with the meter, was 


-finally demonstrated. 
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Dublin Wireless Club. 


A straightforward description of thie 
construction of a single valve set was pro- 
vided by Mr. E. Jackson on Thursday, 
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April 2nd. Valuable hints were given 
regarding the use of different shapes of 
panel and the incorporation of various 
refinements such as vernier coil-holders. 
The: lecture concluded with a demonstra- 
tion of a novel single valve receiver em- 
bodying an original | method of intro- 


ducing reaction. 
0000 


Kensington Radio Society. 

Owing to the regretted indisposition of 
Mr. L. F. Fogarty, whose lecture was 
to be given at the Society’s April meet- 
ing, Mr. J. Reeves, M.A., M.B. E., and 
Mr. J. Macmillan kindly -stepped in and 
filled the gap at short notice. They pro- 
vided an interesting lecture dealing with 
a new cylindrical low loss coil for short 
Wave lengths, upon which the lecturers 
had been experimenting for some time. 
The new method of winding the coil with 


twisted wires prove.{ remarkably efficient 

when submitted to a practical demon- 

stration. 
Hon. Secretary : Mr. Herbert Johnson, 


81, Cromwell Road. Wimbledon, S.W.19. 


ooco 


Golders Green and Hendon Radio Society. 
A novel idea borrowed from the T. 
‘and R. section of the Radio Society of . 
Great Britain was exploited on April Ist. 
A box containing counters was passed 
round, each member taking a counter. 
As a result, it was discovered that three 
members were called upon to discourse 
ior a period not exceeding 10 minutes 
upon any of the five topics written on 
the blackboard. In this way a number 
of shy members found themselves eagerly 
participating in a lively discussion. 


Hon. Secretary: Mr. W. J. T. Crewe 
(2AKS), 111, Prince's Park Avenue, 
N.W.11. 

Coo000 


Ilford and District Radio Society. 

On Thursday, March 26th, the Society 
enjoyed a visit from Capt. P. P. Eckers- 
ley, Chief Engineer of the B.B.C. The 
meeting was held at the Town Hall. 
Dr. W. H. Eccles, F.R.S., occupying the 
chair. In the course of his entertaining 
remarks, Capt. Eckersley outlined the 
progress of broadcasting in this country 
and enumerated many of the difficulties 
with which the engineers have had to con- 
tend. He declared, however, that, in 
spite of all these troubles, he “lived 
breadeasting, ate’ broadcasting, slept 
broadcasting, and hoped to die broad- 
casting.” 

On Tuesday, March 3lst, a lecture on 
“ Wireless Valve Manufacture’’ was de- 
livered by Dr. C. E. Hiatt. of the Edison 
Swan Electric Co., Ltd. The lecture was 
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illustrated by means of a model Edison 
receiving valve standing over 4ft. high. 
‘The lecturer’s explanations of the manu- 
facture and operation of the thermionic 
valve were thus easily followed. 

o0o0oc 


Belfast Y.M.C.A. Radio Club. 

At the annual meeting of the Club, 
held on March 31st, it was decided to 
extend facilities for membership, hitherto 
confined to members of the Y.M.C.A., to 
include wireless enthusiasts throughout 
the Belfast district. An interesting re- 
port of the year’s work was submitted by 
the hon. secretary, Mr. J. J. Cowley. 
During the period under review a loud 
speaker set was constructed, and the Club 
has run a series of weekly wireless con- 
certs for the benefit of the Y.M.C.A. 
organisation. A number of helpful lec- 
tures were given during the winter by 
local experts. . 

Mr. J. White has been elected president 
for the next session, 

Hon. Secretary : Mr. John J. Cowley, 
4, St. Paul’s Street, Belfast. 


Edgbaston, Birmingham. 

British :—2DX, 2FM, 2NB, 2GX, 
2WY, 5LF, 5NN, 5MO, 5SI, 5UQ, 6FG, 
6GH, 6UV, 6UZ. French:—8BAG, 8AU, 
8CPP, 8EE; 8EN, 8ENO, 8FI, 8FJ, 
8GG, 9GK, 8LPR, 8MJM, 80K, 8PL, 
8RIC, 8RO, 8RQZ, 8SSB, 8SSU, 8TK, 
8UT, 8UU, 8WU, 8XP, 8XR, 82M. 
Dutch :-—OGC, OLL, ONF, OZN. 
Italian :--1CK, 1KX, 1MT, 1NO. Bel- 
gian :—4AS. Finnish :—2NM. Swedish :— 
SMXV. Danish:—1EC. Luxembourg :— 
OAA. American:—lAF, 1AMF, 1BKR, 
1PL, 2AG, 2BY, 2CJX, 2CVF, 3CHG, 
3TF. Argentine :—CB8. Miscellaneous -— 
1DO. Unknown:—3CM, 3DD, XOX. 
BIRB, 4LOV. 

(0-v-0 and 0-v-1.) (Below 150 metres.) 

A. CHICK. 


West Norwood. 

British -—2AHJ, 2AUC, 2EG, 2JJ, 
2HQ, 2MQ, 2WU, 2XV, 5CQ, 5EM, 
50K, 5TV, 5UV, 6DO, 6MX, 6SB. 
Belgian:—D2, K2, J2, P2, V2, 4AS, 
4AU, 4AR, 4CH, 4SR, 4LOV, 4UC, 
IRB, 2UU. Italian:—1AM, 1AF, 1CO, 
1RT, 1WB, 3RM, 3WB, 3XE. Dutch:— 
OFL, OJS, ONF, PB3. Swiss :—9AA, 
9AB, 9AD, 9BR, QLA. Danish :-—7BJ, 
7BN. Sucdish :—SMBL, SMSB, SMSX, 
SMXV. SMXX, SMYV. = Finnish :—- 
1NA, 2NCA, 2NCB, 2ND, 2NM, 2NS, 
3NB, 5NQ. Spanish -—EAR2, EARS, 
EAR6. Unknown :—OCDJ, OCTU, 3BN. 
J7XX, Z7, 1VR, YZ. L. H. Tuomas. 


Moen i Maalselv, Norway. 

British :—2NG, 20D, 5IG, 5PU, 5UQ, 
6TD, 6UV. French :—8BF, 8GB, 8GO, 
8HSO, 8JBL, 8SS, 8TK, YZ. Dutch -— 
OLL, ONL, ONTZ. Danish :—TEC, 
7QF. 7XP, 7ZM. Swedish :-—SMXX, 
SMXV, SMYY. SMYV. Finntah :— 
INA, 2NCB, 2ND, 2NM, 2NS, 3NB. 
Unknown :—EAR6, TLAF, INTDN, PBS. 
PCl, OCDJ, A2ME calling 6CBB at 1425 
G.M.T. Feb. 26th. 

(0-v-1 Reinartz.) 
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A group of members of the Wimbledon Kaala Society photographed at a typical weekly 
meeting. 
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Maidstone, Kent. 


American :—1 AAP, 1AJO, 1AJX, 
1AMF, 1ANA, IARY, 1ATJ, 1AUC, 
1AZY, 1BES, 1BIE, 1BWX, 1BZP, 


1BZW, 1CAB, 1CCX, 1CRI, 1DA, 1ER, 
1GH, 1PL, 1RD, 1ZT, 2AAY, 246, 
2ANM, 2AQH, 2BLM, 2BM, 2BR, 
2BRC, 2BUM. 2CJB, 2CLA, 2CU, 
2CXL, 2DD, 2GK, 2LD, 2NCB, 2ZN, 
3AB, 3ADB, 3ACH, 3ADQ, SAJD, 
3AWA, 3BHY, 3BSB, 3BWT, SCHG, 
3CJN, 3HG, 3LG, 3LZ, 3MV, 35D, 
3SF, 3UX, 4BY, 4FZ, 4PD, 4TV, 5LH, 
8VQ. Canadian:—1DD Danish :—TEC. 
Dutch :-—OBA, OGC, OKV, OLL, ORE, 
OPV. Finnish :—2NCA, 2NM. French :-— 
8ALG, 8BF, 8CT, 8EB, 8EV, 8EE, 8ED, 
8GK, 8GP, 8HSG, 8JBL, 8LPR, 8NK, 
8PL, 8QG, 8RV, 8UU, 8UT, 8WR. 
/talian:—1AF, 1AM, 1CO, 1FD, 1FP, 
IMP, INO. Swedish:—SMPL, SMXV, 
SMZV, SMZZ, 1RAQ, GHHI. 

(0-v-1, without earth connection.) 

W. E. USMAR. 
Nice, France. 

Belgian :—4 AS, 8SSC. American :— 
1BKR, 1BUL; 1CU, 1FD. 1KC, 1KX, 
1PL, 2BUM, 2CXY, 2CYW, 2XAM, 
3ADQ, 3CHG, 3CJN, 3JO, 4SA, 4SB, 
4TW, 5CK, 8ATP, 8CUS, 8HV, 8Xk, 
9VC, KDKA. 7QF, NKF. = British -— 
5IG, 5MO, 6GH. Dutch:-—ONF, ONTZ, 
OZN. Léos Deroy. 


Norrvikon, (Jan. lst to Feb. 
28th. ) 

British -—2AUC, 2EX, 2NB, 2SZ, 

QUV, BTZ, 6TD. French:—8AL, 8AZ, 


Sweden. 


8BF, 8CN, 8CS, 8CT, 8DP, 8EM, 8FK, 
8FZ, 8GG, 8GJ, 8GK, 8GM, 8GO, 8GP. 
8NK, 8PL, 8PS, 8RB, 8RL, 8RM, 8SG, 
8SST, 8SSU. Dutch -—OAB, OJJ, OLL, 
ONF. Grerman :—1C¥, OAA. Italian :— 
1AA,1AF,14M,1MT,1WB. Belgian :— 
4AS, 4NC, 4UC. Finnish :—1NA, 1NF, 
2CF, 2NCA, 2NCB, 2ND, .2NM, 5NQ. 
American ;—1AF, 1AR, 1ARY, 1AUC, 
INDO, 1PY, 1UW, 1XA, 2CQ, 2RK, 
3AP, 6AU, 8BH. G. Fixt (SMZZ)}. 


Derby. 


American -—1AF, 1AAO. 1BBE, 18W, 
2BQ, 2GK, 2LD, 48A, 4UK, 4XE, 8XE, 


WGH. Canadian:—1AR. Dutch :-—OGC, 
OLL. French :-—8AB, 8CO, 8GI. Bel- 
qian :—--P2. F. Harrison. 


TRANSMITTING NOTES. 
SHORT WAVE TESTS AT SEA. 


The co-operation of the members of 
the transmitter and relay section is ìn- 
vited in connection with a special series 
of experiments to be conducted at sea by 
Major Kenyou Secretan (5LF). Major 
Secretan will sail on board the Cunard 
liner “Samaria ° on April 25th, and will 
transmit nightly on a wavelength of 90 
metres, using the call sign G6YM. The 
times of transmission wilt be 9.50 p.m. 
(G.M.T.) to 3.30 a.m. (G.M.T.). 

Members who hear these signals or 
succeed in working G6YM are requested 
to send reports, in duplicate, to Mr. 
Gerald Marcuse, at 53, Victoria Street, 
S.W.1. 


A TRANSMITTERS’ CONVENTION. 


Following the special dinner to Ameri- 
can amateurs on Friday, April 24th, a 
convention will be held at 9 p.m. at the 
Waldorf Hotel for the benefit of those 
who are unable to be present at the 
dinner. 


~ 
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THE “SQUARE LAW” CONDENSER. 


A Comparison of “Square Law” and “.Ordinary.” Tuning Condensers. 
; By C. H. STEPHENSON. 


HE use of a ‘‘ Square Law ”’ condenser has become 
so popular that it is interesting to see just what 
results this type of condenser gives compared 

with one of the ordinary pattern. In the majority of cir- 
cuits the. wavelength is adjusted to the clesired value by 
means of a condenser, the dial-of which is generally 
arranged to rotate through an angle of 180 degrees. It 
would obviously be useful if, throughout the range of the 
condenser, the same angular movement gave the same 
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0001 -0002 -0003 -0004 -0005 
CAPACITY IN MICRO-FARADS 


Fig. 1.—Relation between capacity and dial setting of a square 
law tuning condenser. In a practical condenser the capacity will, 
l of course, never fall to zero. 

change in wavelength. Tor example, if by moving the 
dial from 20 to 30 degrees the wavelength were altered 
from 350 to 370 metres, an adjustment equal to ro degrees 
anywhere within the range of the condenser dial should 
change the wavelength by 20 metres. Expressed con- 
cisely, the change of wavelength per degree should be 
constant. 

In order to secure this relationship between the wave- 
length and the condenser angle it is necessary to construct 
the condenser so that the total capacity of the circuit is 
proportional to the square of the angle through which 
the dial is turned. This is due to the fact that the wave- 
. length of a circuit of constant inductance varies as the 
square root of the capacity. When the condenser is made 
so that its capacity varies more or less accurately as 
the square of the angle through which the dial ts turned 
(Fig. 1), an error occurs owing to the presence of circuit 
capacities. 

Now let us apply the ‘‘ Square Law ’’ condenser to 
two typical circuits and see just what the effect is of these 
added capacities. 


79 


= will be small compared with 


The Tuned Anode Circuit. 

Suppose, in the first instance, that the condenser is 
used to tune the anode coil in a tuned anode H.F. 
circuit (Fig. 2). We have a coil in parallel with the 
condenser, and in making calculations it is necessary to — 
take into account all the capacities associated with the 
circuit in order to arrive accurately at the wavelength. 
In this case we will consider only the capacity of the 
condenser which is variable, and that of the coil which 
is fixed. The latter may be taken as being about 0.00002 
mfd. (shown dotted in the 
figure), and this amount has 
to be added to the capacity 
of the condenser. 

If the variable @ndenser 
has a maximum capacity of 
0.0005 mfd., the self-capa- 
city of this particular coil 


that of the condenser when 
the latter is about 36 degrees 
‘Cin’? (Fig. 1), and at 
larger angles than this we 
should not expect its effect to 
be very marked. Below 36 
degrees, however, the self- 
capacity becomes comparable with that of the variable 
condenser, and so the wavelength curve will depart from 
a straight line. The departure will become more and more 
noticeable as the capacity of the variable condenser 
diminishes. The curve obtained is shown in Fig. 3. The 
importance of keeping the self-capacity of the coil down 
to the minimum will be at once appreciated. 


Fig. 2.—A simple tuned anode 
circuit. 
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Fig. 3.—Curve A, when a square-law condenser is used, and 
curve B, when the condenser is of the ordinary type. 
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The “Square Law ’’ Condenser.— 

AS an interesting comparison, the wavelength curve 
obtained with an ordinary condenser, in which it is 
assumed that the capacity is proportional to the angle, is 
also given in the figure. It does not commence to 
straighten out till the dial has been turned through about 
go degrees. 

The Aerial Circuit. 

We now come to consider the case 
in which the condenser (‘‘ Square 
law °’ type) is used to tune an aerial 
circuit (Fig. 4). The aerial capacity 
bas now to be taken into account, its 
value being about o.o002 mfd. This 
capacity may be reckoned as'being in 
parallel with the tuning coil and vari- 
able condenser, and is shown dotted 
in the figure. There is also the self- 
capacity of the coil, but this may be 
safely neglected as being quite small 
compared with that of the aerial. 

The wavelength curve obtained by 
calculation for the ‘‘ Square Law ”’ 
condenser is give in Fig. 5 (A), to- 
gether with that for an ordinary con- 
denser (B). In this application the 
“ Square Law ” condenser is very definitely inferior to 
the ordinary type. 
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Fig. 4.— A paraitel 
tuned aerial circuit. 
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The equipment at the Australian station 3BQ used for direct com- 
munication with English amateurs. 
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Fig. 5.—Curves A and B are theoretical tuning curves and curves 
C and D are practical ones obtained by experiment when cton- 
densers of the ** square law’ and “ standard ’’ types were used 


The dotted curves in Fig. 5 have been plotted from 
actual observed figures obtained by means of a wave- 
meter. The ‘‘ Square Law ’’ condenser was of a typical 
popular type having a nominal maximum capacity of 
0.0005 mfd., whilst the other was also of standard make. 


Conclusions. 


The ‘‘ Square Law °’ condenser will give an approxi- 
mately straight line wavelength curve when used to tune 
a circuit having low self-capacity. Its use is indicated 
for the secondary circuit of a loose coupled tuner, for 
the anode coils in H.F. amplifiers, ete. 

The ordinary pattern condenser is much to be preferred 
for aerial circuit tuning. 
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AUSTRALIA-ENGLAND TWO-WAY 
COMMUNICATION. 


HE station 3BQ situated at Box Hill, Victoria, Aus- 
tralia, and operated by Mr. Max Howden’ was the 
first Australian station to establish direct two-way work- 
ing with England. The accompanying illustration is of 
particular interest, as it shows the complete station equip- 
ment. The transmitter makes use of the Meissner circuit 
operating with a plate potential of about 1,500 volts and 
a feed current of roo milliamperes with a Phillips valve 
of the “‘Z4’’ type. The receiver is loose coupled to 
the aerial circuit, and comprises a detector valve followed 
by a single-stage low-frequency amplifier. 

A fine wire cage aerial is supported between. two masts 
each 8o0ft. in height and soft. apart. The leading-in 
wire, which is also of cage formation, 1s taken from the 
centre. Mr. Howden favours a counterpoise, and this 
is constructed by bunching together at the centre six 
wires each rooft. in length to form a double fan. 
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22,009,000 Station for Geneva ? 

With the question ‘‘Can_ wireless 
secure the peace of the world?” as his 
text, a writer in a contemporary gives 

ublicity to the suggestion that the 
P eain of Nations should have its own 
broadcasting station—not just a mere 
high power affair like the B.B.C. has at 
Chelmsford, but a super-station such as 
few have even dreamed of as yet. 

opoo 


Nullifying Propagandist Talks. 

The proposal put forward is to erect a 
station ten thousand feet above sea-level 
near Geneva to operate on a wavelength 
of 5,000 metres and to have a power of 
150 kilowatts. The effective reception 
range of such a station would, it is said, 
- be 14,000 miles, and the cost of erecting 
and equipping it would be about 


One of the main effects of a League of 
Nations broadcasting station 
would be to nullify propagandist 
talks, and listeners would ‘know 
that they were hearing sum- 
maries of the world’s news every 
day, ostensibly unbiased. 


oo0oo0oo0 


But Not Yet. 

The idea is very interesting, 
but it may be said at once that 
the League of Nations Com- 
mittee on Communications and 
transit had it under considera- 
tion more than a year ago. 
Nothing. however, is likely to 
be done just yet. If the fifty- 
five participating States were to 
share the cost in the proportion 
of their importance, some 
nation which was paying a 
greater share than its neighbour 
would expect to see its money 
back in the direct utilisation 
of. such a channel of informa- 
tion for the purpose of pressing 
its national views. 


oooo 


The Language Difficulty. 

The problem of a universal 
language is another diffculty 
to be overcome. The League 
of Nations Committee dis- 
covered many other pitfalls and 
decided to shelve the subject ; 
bat with that unknown quan- 
tity of surprise which over- 
hangs all wireless matters, the 
question may be raised again 
when the Conference on inter- 
ference and general technical 
matters meets at Geneva. 


in hei 
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Where Britain is Backward. 


It is a curious fact that in the States 


thirty-six broadcasting stations are 
owned and operated by religious bodies. 
Baptists, Catholics, Methodists, Christian 


Scientists. Mormons and Presbyterians 


are numbered among these broadcasters, 
and now a new sect has applied for a 


THE STORM MENACE. One of the lattice towers, over 86 feet 


t, at Mr. C. Keith Murray’s station (6DY), which was 

brought down by the severe storms early in the year. The 

made and erected by the owner, were probably one of 
examples of home-constructed aerial equipment in the country. 


masts, 
the finest 


Ce a SS = . Cae. wee t 
m WRS A te ee Py EN oa et DAA. 
aD) KEO, SEIE TAN 
: E, ct oe, A/a). = 
zà lz ere Se 
- B; § è To g 
= mmm j 
f ea 


THE STATIONS. 


licence for a big station. These are what 
are known as the Flat Earth Cranks, who 
believe that the earth is as flat asa pan- 
cake. America is the place to live in for 
wireless? 

ooo0o°o 


Listening in the Dark. 

A new form of economy is suggested by 
a listener, who adopted the plan on the 
occasion of the recent broadcasting of the 
‘* Westward Ho! Radioviews.”’ 

‘‘ When listening to a radio play,” he 
writes, ‘‘ the lights should be turned out, 
and listeners will then be better able to 
provide their own play scenery. I found 
that the imagination worked a good deal 
better when I was in darkness, and I’ 
could sense the atmosphere of Charles 
Kingsley’s famous story in a realistic 
way.” “ 

One could hardly expect to imagine the 
seashore of Devon, the Spanish Main, or 
the Battle of the Armada while 
sight was engaged by the china 
dogs on the mantelpiece or the 
cat washing itself in front of the 
ang ocoo 


India’s Wireless Boom. 


India is in the throes of a 
wireless boom. Continuous 
programmes are being given 
daily in the public parks in 
Bombay, and people flock 
thither in thousands. That 
form of listening is apparently 
preferred to the mstallation of 
receiving sets in private houses. 
The reason is probably that the 
licence fee is twenty shillings 
a year, and that evasion in- 
volves three years’ imprison- 
ment, plus a fine. 


ooooọo 


Honours for Birmingham 
Musician. 


Mr. Joseph Lewis, the 
Musical Director of the Bir- 
mingham Station, who con- 


ducted the performance of Dr. 
Stillman - Kelley’s musical 
miracle play, “The Pilgrim’s 
Progress,’ at Covent Garden 
Opera House, London, recently, 
will probably go to the United 
States in the near future to 
conduct a similar performance. 
He has also received an invita- 
tion to conduct at Vienna. It 
will be remembered that M. 
Paul Klenau, conductor at the 
Singakademie, Vienna, directed 
a broadcast performance at Bir- 
mingham the other day. 


bd 
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Training the Agricultural Mind. 

Something went wrong with Hodge's 
hearing the other night when he was 
listening to (and recording) the sheep and 
cattle prices broadcast by the B.B.C. 
Hence the following pathetic letter to 
headquarters :— : 

“I hev a complint tu makes tu you 
about the price of them there lams they 
wornt no such price as yu say a tall. Yu 
mead me a rare fule when yu say lams 

shillens a pound last nite on the 
wireles. I ups & I go to my naybors 
and I bys orl the lams that ar born in 
the willage. Some wornt born so I lights 
my pipe and waits for them. I spent all 
my savings on lams thinkin as | shud 
meak a fortun a sellin lams at 28 shillins 
a pound. So I give a fure price I did 
for the little warmints and me and the 
mises settin up all nite a wiven them the 
bottle and a drop of wiske to in some 
was a waste as I had saved that wiske 
for 11 year and the lams dint like it. 

“ Hoping yu are well as this leves me 
not counting the lams.” 
| 0000 
Horribly Dull. 

We sympathise with the listener who 
has made a complaint with reference ty 
the dullness of some recent after-dinner 
oratory, but this is a case where the 
B.B.C. have to pnt out many sprats in 
the hope of catching one good mackerel. 
The after-dinner speech cannot be cen- 
sored or subedited. It has to be taken 
in all its naked glory, and sometimes, let 
us whisper, in vino veritas. After all, 
the sults might be worse, as, for in- 
stance, an attempt to ‘stage °” the 
juggler who went to 2LO and offered his 
services. In.that case the result would 
have been, in more senses than one, an 
‘airy nothing.” 

oo0oo0oo 


Closing Down. 

The B.B.C. is hoping that the new 2LO 
can now be regarded as permanently in 
service, but the old acrial wil] remain in 
position at Marconi House for the present 
in case of accidents. It will, however, 
be dismantled at the earliest possible 
moment, as it will mean a tidy saving in 
expense. The present, therefore, is too 
early to sing the ‘Swan Song ” of the 
station, which in its short life has done 
yeoman service to disciples of the new 
science. It may, however, be recalled 
that 2LO was equipped for experimental 
use early in 1922, and was first nsed to 
broadcast a description of the Carpentier- 
Lewis fight on May llth of that year. 
There were subsequently frequent con- 
certs in support of charities. Much of 
the matter transmitted was very poor 
indeed; in fact, it would be an educa- 
tion for those who now complain of 
second-rate programmes if they could 
have some of the original concerts re- 
peated for their moral chastening. 

0°00 
Carbon Microphones. 

The studio, which was at Marconi 
House, close to the transmitting station, 
was equipped with carbon microphones, 
and singers had to put their Hips as close 
to the microphone as a person does to 
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the mouthpiece of a telephone; but in 
those days the novelty retained its fresh- 
ness and glamour, and listeners regarded 
things with a more benevolent eye (or 
ear), | 

During its three years’ existence, 2LO 
has been visited by nearly two thousand 
people, among them many distinguished 
men and women in all’ branches of art, 
science and literatnre. The autograph 
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FUTURE FEATURES. 


Sunday,” April 26th. . 
Loxpon.—4 p.m., Springtime Pro- 
gramme. 9 p.m., De Groot and 
the Piccadilly Orchestra. . 


Monday, April 27th. 
Loxpox.—8 p.m., “ London.” 
NewcastLe.—8 p.m., “ Ships.” ; 
BELrast.—-7,20 p.m., Opera—Poetry _ : 

-—Drama. -~ : 

Tuesday, April 28th. 

Lonpon.—8 p.m., Concert by the 
N.A.R.M. S.B. to ali Stations 
except 5XX. 

SXX.—3 p.m., ‘Carmen ” (Bizet). 
Wednesday, April 29th. 
Loxvon.—8 p.m., “From the Land 

of the Midnight Sun.” 

Grasuow.—8 p.m., Beethoven Sym- 
phonies, No. 1 

Thursday, April 39th. 
Loxpon.—8 p.m., Chamber Music 


Evening. j 
BOURNEMOUTH. —8 p-m.,  ‘ With 
Hounds.” 


NOTTINGHAM.—8 p.m., Inaugural 
Community Singing Concert. 


Friday, May Ist. 
Lonpon.—8 p.m., Novelty Night. 
BOURNEMOUTH.—8 p.m., May Day 

Revel. ! 
CARDIFF.—8 p.m., 
Opera. 
MANCHESTER.—8 p.m.. The Crystal 
Set Concert Party. 
EDINBURGH.—8 p-m., 
Programme, 


Saturday, May 2nd. 


Lonpon.—8 p.m., The Selma Four. 
9 p.m., Speeches at the Roya] 


Gems from 


Birthday 


Academy Dinner. S.B. to ‘all 
Stations, 

: =BirmMincuam.—8 p-m., Community 

; Singing Concert. 

album is rapidly becoming an historie 


volume. It contains the namea of most 
members of the Royal Family, besides 
leaders of society" and British and 
foreign statesmen. 

0000 


B.B.C. Helps Concert Artist. 

Miss Ruby Helder, an artist who js well 
known to listeners, has had an interesting 
personal experience of the effect. of broad- 
casting on concert attendance, which is 
especially appropriate in view of the re- 
cent controversy regarding the small 
attendance at Madame Tetrazzini’s con- 
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cert at the Royal Albert Hall, following 
her broadcasting engagement. 

Miss Helder says :—“ I saw in the 
papers a notice by the B.B.C. relative to 
successful co-operation between the pro- 
Vincial concert managers and the B.B.C., 
so I thought an experience of mine at 
Plymouth might be interesting. 

Oo000 


A Splendid Attendance, 


“T was singing there a few Saturdays 
ago, and when I was offered the engage- 
ment I was asked, and agreed, to cut my 
fee owing to the concerts having had such 
bad attendances. The afternoon concert 
was splendidly attended, as was also the 
evening. In fact, it was the best 
audience of the season, and the manager 
insisted ‘on giving me the fee: originally 
arranged without the cut, and admitted 
that it was due to the interest created by 
the broadcasting I had done.” 


ooo60 


Chelmsford: A Misconception. 


Some misconception exists as to the way 
in which Programmes from the high- 
power station at Chelmsford are arranged 
and carried out. A large number of 
listeners apparently think that artists go 
to Chelmsford to take part in 5XX con- 
certs, and many letters are addressed 
there with reference to specific items that 
are broadcast. 

The Chelmsford programmes, however, 
are arranged and carried out in London, . 
where no Palmer acts as Director 
of both fhe London and high-power 
stations, whose 


arrangements are closely 
related. 


o000 


Bonds to Pay for Broadcasting. 

Wireless being yet in its infancy, new 
schemes are all the time under considera- 
tion for financing the enterprise, and 
Parliament will have a good deal of in- 
formation to work on when next vear it 
discusses the future of broadcasting. 

Take the latest American scheme, which 
is creating a good deal of interest in 
official circles in this country. <A licence 
is proposed of two dollars per annum on 
each valve, and fifty cents. per annum on 
each crystal. This would be paid by 
the manufacturers in the form of a stamp 
tax, and they would recoup themselves 
out of increased charges to the public. 
A revenue of eighteen million dollars a 
year is anticipated from this source. and 
it would enable the Government to buy 
up ten or twelve existing main. stations 
and build an equal number of new 


stations. 
0900 


How About the P.O. ?P 

Bonds could be issued forthwith to 
cover the amount of the prospective in- 
come, thus enabling the U.S. Govern- 
ment to put the scheme into Operation 
immediately. Subscribers would be able 
to regard the transmitting apparatus as 
collateral security, and, being in the 
nature of shareholders, would be able to 
take a large share in the discussions on 
suitable programmes, TIt would prob- 
ably commend itself to the B.B.C., but 
would the Post Office see things in the 
same light? g 
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for H.F. and the other for L.F. work, and 
sample valves have been forwarded to us by 
the makers for test. 


The manufacture of special valves for. 


special purposes is, we feel, the correct 
policy, for although a valve designed for 
general purpose use will, under correct 
adjustment, give quite good results, yet it 
cannot, by reason of the different conditions 
prevailing in different parts of a circuit, be 
more than a compromise. 

This change in the design of the 
A.R.D.E. is therefore of particular interest, 
Mmd we are glad to have had an opportunity 
of trying out the new products. 

In order to distinguish one type from 
the other a line has been placed on the bulb, 
red for the H.F. type an@ green for the 
L.F., and this distinguishing mark, it 
should he ‘noted, has been so placed as to 
indicate the anode pin of the cap. 

Dealing first with the H.F. This is 
rated by the makers as follows :-— 
Filament volts, 1.8—2.0; filament amperes. 
0.3; plate potential, 30-100. Our tests 
on the submitted sample provided the results 
shown in the table below. 

The amplification factor maintains a 
constant value throughout the range over 
which the test was conducted, but we were 


A.R.D.E. (H.F.). 
Edison & Swan Electric Co., Ltd. 


The Edison and Swan Co.’s A.R.D.E. H.F. and L.F. Valves. 


HE well-known A.R.D.E. of the Edison and Swan 
Co., Ltd., is now manufactured in two forms, one 


disappointed to find it no higher than 10, and we incline 


to the belief that had it have been increased to, say, 15, 


it would have been an improvement. 

On circuit the valve gave quite good 
results as a H.F. amplifier and detector, but . 
it was noticed that a rather close reaction 
coupling was required to get the set oscil- 
lating. This is probably due to the plate 
impedance, which is a little high compared 
with the amplification factor. 

The filament rating of the L.F. variety is 
the same as in the preceding case, the anode 
rating being given by the makers as 20-100. 
Our tests vielded the results shown below. 

Here, again, it will be seen that the 
magnification factor is very constant. 

We tried this valve in both the first and 
second stages of a I.F. amplifier, where it 
gave excellent results. In the latter posi- 
tion, and using the full rated plate voltage, 
it is capable of dealing with relatively large 
inputs without fear of overloading. When 
used in the first stage of the amplifier the 
plate potential may, if desired, be lowered 
to 60 volts or so, at the same time, of 
course, reducing the grid bias. When the 
anode voltage is 60, a suitable grid bias is 
— 4 volts; the normal anode current is then 
only r.18 milliampere. If a second stage is 
used, with an anode voltage of 120, the 
current will be 2.56 milliamperes, and the 


The A.R.D.E. valve. total current only 3.74 milliamperes. 


A.R.D.E. (L.F.). 
Edison & Swan Electric Co., Ltd. 


ee ree ee | eS | RED | TG | TES | LI TE NTE ED Se | ED | ES | RES | RS | TS a 


Filament Volts 2.0. Filament amperes 0.285. 
Emission (total) milliamperes 13.3. [ficiency 23 milliamperes per watt. 
Plate . Ampli- Plate 
e Current Arid Pita * fication Impe- 
Milliamps. i i Factor dance. 
20 0.: 0 0.3 10 46,200 
40 0.76 —1 0.53 10 45,000 
on) 1.31 -2 0.75 10 38,500 
80 1.9 —3 1.06 10 35,000 
100 2.52 —4 1.37 10 33,700 
120 3.15 —6 1.67 10 33,000 


* Plate current when grid is biased to the value of Column III. 


Filament Volts 2.0. Filament amps. 0.285. 
Emission (total) milliamperes 12.9. Efficiency 32 milliamperes per watt. 
Plate . Ampli- - Plate 
pae | cuen | gia | Pale, | tn |” Ime 
> Milliamps. : Factor. dance 
20 0.57 =] 0.36 6.1 26,000 
40 1.47 — 2.5 0.75 6.2 24,000 
60 2.6 -4 1.18 6.2 ,000 
&D 4.0 —6 1.58 6.2 18,800 
100 5.6 —8 2.0 6.2 16,400 
120 7.0 —10 2.56 6.2 16,000 


* Plate Current when grid is biased to the value of Column IT). 
A 20 
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A Receiver 
Suitable for 
Broadcast 
Reception 


over Long 
and Short 


Distances. 


Numerous circuit 
changes can ke made 
with the switches 
provided, and the 
detector can be sup- 
plemen‘ed with two 
stages of high and 
-two of low-frequency 
amplification. 


A FIVE-VALVE BROADCAST RECEIVER. 


By T. W. 


7 ROBABLY the most useful all-purpose receiver is 
P one having five valves, two high-frequency for 
distant stations, and two low-frequency to operate 
the loud-speaker properly from the local broadcasting 
station. The set described here was designed to give 
the greatest efficiency combined with the convenience of 
having switches to make all desirable circuit changes. 

All tuning coils are of the -‘‘ plug-in ° type. The 
aerial coil is tuned with a o.oor mfd. square law vernier 
condenser, and a ‘“ series-parallel ’’ switch is provided. 
A closed circuit coil tuned by a o.o005 mfd. condenser 
can be used to make the set more selective if desired, and 
is brought into operation by the ‘‘ tune-standby ” 
switch. Reaction coils can be coupled to either or both 
the aerial coil and the first anode coil, and they can be 
reversed or cut out by a lever switch and a push-pull 
switch mounted on the panel. 

The high-frequency valves are tuned anode coupled. 
Square law condensers of 0.00025 mfd. capacity are used 
to tune them, and a potentiometer is provided to control 
the tendency to oscillate. Any number of valves may be 
used by merely operating their respective lever switches, 
and when the set is finished with the batteries can be 
entirely disconnected by a movement of the five-pole 
main switch seen at the lower left-hand side of the panel. 
All the terminals except those for telephones are fixed 
on an ebonite strip at the back of the set. 


A 30 


RIDGE. 


To obtain all the components at one time means a con- 
siderable outlay, but there is no reason why the panels 
should not be obtained and drilled as far as possible and 
just sufficient material for one or two valves, bought and 
put to work at first, and the others added at convenience. 
Cheap, shoddy components should. be avoided, as trouble 
is bound sooner or later to develop, even if the set 
works properly at first. The switches used in the H.F. 
circuit must be of a type designed for high-frequency 
circuits if they are not to be. the cause of serious losses. 


Building the Framework. 


As can be seen in the photographs the set is 
arranged on a framework, which is intended to slide 
into a cabinet. This form of construction renders 
wiring more simple, and enables all wires to be kept well 
apart, as there is plenty of space and the whole of the 
back of the panel is accessible. The arrangement, and 
dimensions of the wood framework are shown in Fig. 3; 
most amateurs will have sufficient knowledge of wood- 
work to make this at home, for as long as it is strong 
its appearance is not of importance, as only the front 
edges show when in its cabinet. 

The panels should he cut to fit the frames. If desired, 
the front edges may be chamfered slightly, and the re- 
bates in the frames made in. deep, instead of in., 
leaving the face of the panel jin. above the frame. This 
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Fig. 1.—The circuit diagram. O- +O ~O 
GRID BATTERY 


makes a more simple and better looking job than trying drilling, according to the dimensions given in Figs. 4, 
to get the face of the panel and the frame flush. The 5, and 6. 


panels shculd now be carefully marked out for To fit the lever switches the two holes for the fixing 
= -™ screws should first be drilled, 

A i A then the top plate can be 

, secured in position with its 


screws and two nuts, to act 
as a template for the cutting 
of the slots. A drill should 
be selected slightly less in 
diameter than the width of 
the slot, and as many holes 
, as possible drilled through. 
= Tf a small round file is now 
taken and the holes filed 
one into the other a small 
See gee flat file can be inserted 
ee at and the slot quickly shaped 
wate] |.) RS up, the top plate acting as 
a guide. The condensers 
are provided with a card- 
board template for drilling, 
and the remaining compo- 
nents on the front panel are 
‘one hole fixing’ and will 
be found quite easy to fit. 
For the flanged valve 
7 holders rin. diameter holes 
LOOSE a should be drilled to clear the 
PERV SEES OS Re E ? } 
Pay Yoon: ikon contacts. This is best done 
Sie RRR Sa naa ha SBOE with an ordinary carpenter’s 


n i ae > 
-> ea NAS Pie ee A ee ee 


> > 


NE AON IPI IIR NODA DO ENE OTT OT OE ON : centre bit working half-way 


Usa through from each side, a 
Fig. 2—A view of the back of the finished receiver, showing components and wiring. hole about hin. diameter 
A 33 
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A Five-valve Broadcast Receiver.— two terminals are provided for the loud-speaker, three 
having been first drilled to take the point of the bit. The for the grid bias, a pair for aerial and earth, and six for 
holders should now be held in position, and the three fix- batteries. To these terminals are connected the main 
ing holes drilled for 6 B.A. countersunk screws and nuts. filament battery; an extra L.T. battery when a 6-volt 
For mounting the coil holders (Igranic), 4 B.A. cheese- power valve | is used in the last stage; a 120-volt H.T. 
head screws and nuts are used, the position of i 

the holes being shown in the drawing, Fig. 5. 
To the three-coil holder in the middle of the 
panel two in. diameter spindles and: knobs 
are fitted. The handles provided are not 
suitable for use in this position, but it was 
desirable to have the holders of uniform de- 
sign for the appearance of the set. For the 
amateur who has no workshop, it would be 
better to get coil holders that do not require 
any alteration, but in any case the anode cails 
should be mounted at right angles to the 
aerial coil. 


= mnan 


“4 


The Ebonite Panel. 


Before finally fixing the components, the N R E On rea ee 
front panel requires engraving, or transfers | oor OD Se 
can be used; and if the ebonite is not 
specially prepared to prevent surface lecak- 
age, it must be rubbed down with emery- 
paper. 

‘To make the set look well, all the heads 
of the screws and other metal parts showing should battery for the L.F. valves, and 50 volts for the detector 


Fig. 3—Dimensions of the framework supporting the panels. 


either be lacquered or nickel-plated. and H.F. valves. 

A strip of ebonite r4in. wide by 2q4in. long should now A spring clip should be made to hold the grid bias 
be prepared and fixed to the two uprights at the back of battery ; and the transformers, condensers, and grid leaks 
the set to take the terminals. As can be seen in Fig. 2, should be fixed in their most convenient positions for 
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Fig. 4.—Dimensions of une switch and condenser panel. The holes should be drilled to the following sizes: A, jin. dia., countersunk 
for No. 4 wood screws; B, } in. dia., countersunk for No. 4 B.A.; C, jin. dia. clearance; D, sin. dia.; E, jin. dia. clearance; 
F, in. dia. clearance. 
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Fig. 5.—Dimensions of the valve panel. The drilling sizes ere popes: -A, lin. dia., countersunk for No. 4 wood screws; 
» Ain. dia. 

wiring. The wiring should be carried out with No. 16 thousand turns. In this case, the secondary is wound on 

square or round tinned copper wire, and, although from first, and is separated from the primary as before. The 

the diagram, Fig 7, it appears rather complicated, when bobbins of both transformers consist of ebonite ends on 

the work is started it will become quite straightforward. ebonite tubes, bored to take ĝin. diameter cores, consist- 
In this set the valves used are four A.R.D.E. and ing of the usual soft iron core wires, which are bent 

one D.E.6, the latter being used in the second stage round the outside of the coil to form a closed magnetic 

of low frequency, but there is no reason why any other circuit and held in position with tape. 

make should not be used. For good loud-speaker results Although the ratios of these transformers may appear 

1 power valve is necessary in the second I.F. position. low, even that of 1.5 to 1 gives more amplification than 
A brief description of the transformers may be of in- many of 5 to 1, and it is quite distortionless. 


h24 y 24 =a A 2% — 
: $ ' q 


Fig. 6.—Dimensions of the terminal strip. 


terest, as they are the result of a considerable amount of When complete, the set may be fitted into a cabinet 
experimental work, and from the local broadcasting station which can have accommodation for H.T. and L.T. bat- 
they give rich-toned, distortionless, loud-speaker results teries, but could be of any design to suit the taste of the 
with ample volume for the garden. The first transformer maker. 


has a ratio of 3 to r, the primary being wound with 7,000 Operation. 
‘turns, and the secondary with 21,000 turns of No. 42 In testing the complete instrument it is advisable to 


enamelled wire, every thousand turns being separated with commence with the detector valve alone, with telephones 
a piece of tissue paper. The primary is wound on first, connected to the output terminals. The four valve 
and is separated from the secondary by several layers of switches should be in the lower position, when it will be 
tissue paper and one layer of Empire cloth. The second seen that the grid condenser and leak of the detector 
transformer has a ratio of only 1.5 to 1, the primary valve will be connected -through to one of the centre 
having 10,000 turns, and the secondary. 15,000 turns of contacts of the ‘‘ tune—standby ° switch. The grid 
No. 42 enamelled wire, separated by tissue paper at every wire, in passing through the H.F. switches, acquires a 
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THE FOLLOWING IS A LIST OF THE COMPONENTS USED IN THE SET. 


Top ebonite panel, 24in. x Zin. x fin. 2 0:0005 mfd. Sterling square law vernier condensers. 
Front ebonite panel, 24in. x 13in. x }in. 1 Potentiomeler (Sterling). 

Ebonie terminal strip, 24in. X lin. x jin. 13 Terminals. 

ð Flanged valve holders. 2 0:0003 mfd. fixed condensers (Dubilier). 

5 Filament resistances (King). . .2 2 megohm grid leaks (Dubilier). 

2 Three-way coil holder sets (Igranic). 2 0'001 mfd. fixed condensers (Edison Bell), 

7 Two-pole switches (Utility). 1 #006 mfd. fixed condenser (Edison Bell). 

1 Five-pole switeh (Utility). 2 1 mfd. condensers, 

1 Two-way push-pull switch (Lissen). l 1 9-volt grid battery. 

1 0001 mfd. Sterling square law vernier condenser. 2 L.F. transformers. 


1 0:0005 mfd. Sterling square law vernier condenser. 
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A Five-valve Broadcast Receiver.— 
capacity to earth, comparable with the zero capacity of a 
tuning condenser ; 
operation of the sct, as it is in parallel with the capacity 
across the tuner. The same capacity, if associated with 
an HF, 
voltage amplification obtainable, 


been so arranged that the first H.F. valve to be switched 
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Fis. 7 —Wiring diagram of the complete set. 


into circuit is V}. Thus most of the grid wire capacity 
is kept associated with the tuner. The remaining H.F. 
stage, V,, should be switched into circuit only for very 
weak signals. If both H.F. valves are used to amplify 
strong signals, the amplitude impressed on the detector 
valve may cause distortion in view of the fact that grid 
condenser rectification is employed. 

Tuning should be carried out first with the receiver 
coupled directly to the aerial circuit. If greater selec- 
tivity is required, the secondary circuit may be brought 
into operation by putting the switch into the ‘‘ Tune ” 
position. On short wavelengths the aerial tuning con- 
denser may be connected with advantage in series with 


the A.T.I. When working in the ‘‘ Stand-by” posi- 
tion, the secondary coil must be detuned, or, better still, 
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but this will not seriously affect the 


valve, however, would considerably reduce the 
and the switches have 
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remøved from the holder, otherwise METE ER reson- 
ance and absorption effects may occur. 

With regard to the operation of the low- frequency 
amplifying valves, the ear must be relied upon in effect- 
ing a compromise between quality and signal strength. 
The maximum volume that can be obtained without dis- 
tortion is predetermined by the characteristics of the 
amplifying valves, but it will be found that the theo- 
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retical limit may be exceeded -before distortion becomes 
objectionable. It is worth while remembering that there 
are two ways of amplifying moderately strong signals 
up to loud-speaker strength. Either the amplification 
may be done at high frequency before rectification, or 
at low frequency ; and there is a certain relation which 
gives best results for any given signal strength. Thus 
the quality obtained with the detector valve and reaction 
followed by two low-frequency amplifiers might be com- 
pared with that given without reaction by one H.F., 
detector and two L.F.; or two H.F., detector and one 
L.F. Systems of modulation vary with different stations, 
and it may be found that whereas reaction is favourable 
to the reception of one station, another is received better 
with H.F. amplification unaided by reaction of any kind. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspcendence should be addressed to the Editor, “ The Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


SHORT WAVE RECEPTION. 


Sir,—Mr. W. James's article entitled ‘‘ A Short Wave Re- 
ceiver,” on page 23 of your issue of February llth, prompts 
me to make a few observationd concerning short wave receivers 
in A gach 

r. James very rightly emphasises the importance of critical 
reaction control, and I should like to describe what I believe 
to be the best method of securiny this. ° 

All who have experience of working with waves below 100 
metres will know that @ moving reaction coil cayses consider- 
able alteration to tuning, and will recognise that if critical 
reaction control can be obtained without moving this coil, 
tuning would be mach simplified. 

The “ Reinartz ” tuning arrangement was designed to meet 
this difficulty, and is, of course, effective, but many who are 
used to the standard Armstrong regenerative circuit arrange- 
ment prefer its simplicity, and I think that most people came 
back to this well-tried circuit after experimenting with greater 
or less success with other devices: : 

The beautifully smooth reaction control characteristic of 
Reinartz circuits may be applied to the standard regenerative 
arrangement in the manner shown in the diagram. 
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Showing how smooth reaction control can be applied to the 
standard régenerative arrangement when tuning to short 
wavelengths. 


Between the reaction coi] and the telephones insert a coil L5 
(for waves from 50 m. to 120 m. I use 75-turn multilayer plug- 
in type). The value of this is not critical. This is then 
shunted by a .0005mfd. variable condenser. That is all. 

To operate, one sets the reaction condenser full in and couples 
the reaction coil to the closed circuit inductance until oscillation 
is obtained over the whole range of the closed circuit tuning con- 
denser—that is to say, when coupling is only just tight enough 
to ensure oscillation with the tuning condenser at maximum. 
By now reducing the capacity ‘of the “throttling condenser ” 
regeneration will be found to be perfectly smooth, and the 
circuit will go in and out of oscillation or ‘“‘ hang on the edge 
of oscillation °’ without movement of the reaction coil. Tuning 
is thus largely independent of reaction control, and a C.W. 
signal on 80 metres will be readable over quite a wide angle 
of rotation of the ‘‘ throttling ’’ or reaction condenser. 


As a matter of fach I use my reaction condenser as a 
vernier adjustment, which, I think, speaks volumes. 

I should like to call attention to the potentiometer, which 
I find a great advantage. The fixed grid leak is connected 
between the moving arm of this and the grid. By judicious 
use of this, “overlap” troubles can be entirely eliminated. 
I use a .0001 mfd. grid condenser and 2 megohms leak for the 
short wave band. 

The Reinartz method of aerial loading in order to shift the 
wavelength of the aerial is worthy of mention, and is a great 
feature towards ease of manipulation. Coil L, consists of 
50 turns on a 2sin. tube tapped every 10 turns; C, is 2ft. of 
flex.with free ends “open ” ; L, is 4 turns on a 3fin. tube: L, 
is 23 turns of No. 12 bare copper wire formed on a Sin. glass 
jar and then string spaced by ` lacing ° waxed twine of same 
diameter as wire between turns at four places (equidistant, 
of course); L, is 20 turns on 34in. tube tapped every 5 turns 
(10 turns is generally sufficient for 60-120 m.); C, is .00015 — 
mfds. L,, L,, L, are all mounted on two parallel glass rods 
spaced about l4in. The coils are thus free to slide, and coup- 
ling can thus be adjusted. 

Il condensers are mounted 6in. behind the panel and con- 
nected to dials by ebonite tubes. This obviates hand capacity 
effects, which are apt to be most annoying on these ultra-short 
waves. Using a D.E.V. valve, the Z stations have been heard 
on this receiver without a note magnifier, while U.S. “hams ” 
are profuse after 11 p.m. KDKA, on 68 metres, comes in well 
on an indoor aerial and can bg put on the loud-speaker with the 
addition of a 2-valve amplifier. 

By mounting a pick-up coil from a local oscillator upon the — 
same glass tubes and coupling to the reaction coil, and by 
replacing the telephones with a pair of connections to an inter- 
mediate frequency amplifier, the arrangement becomes the Rolls- 
Royce of receivers—the superheterodyne. > 

Norwich. HUGH J. B. HAMPSON. 

: (G6JV.) 


RECEPTION OF AMERICAN AMATEURS. 


Sir,—-In your issue of March 4th Mr. Butement claims a 
record for the number of American stations logged at one 
sitting. On December 16th last I logged 187 different Ameri- 
can amateurs between the hours of 0300 and 0810. These 
included three 7th district, several 5th and 6th, and calls from 
every other district. 

With reference to your note in the same issue re broad- 
casting in Brazil, I had the fortune to be in the Special 
Service Squadron last year, and we visited several of the 
South American capitals. At that time there were two broad- 
casting stations in Santiago, Chile, at least four in Buenos 
Aires, two in Montevideo, and two in Rio de Janeiro. All 
these stations had a power of half to one kilowatt, and 
operated on a wavelength of 300 to 450 metres. One of the 
Brazilian stations was broadcasting remarkably good opera 
when we were there on a wavelength of about 360 metres. I 
often listened for this station from Jersey when I was on leave 
last. but never heard it. D. GROVE-WHITE. 

H.M.S. Royal Oak (G2AWO.) 

At Gibraltar. 
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A Review of the Latest Products of the Nisanur: 


A.C. VALVE SOCKETS. 

These valve sockets are designed to 
screw directly into the receiver panel. A 
metal drilling jig is sold with the socket 
and also a special size of twist drill. If 
this drill is used, tapping is unnecessary, 
though the holes may be drilled and 
tapped for No. 2BA if desired. The con- 
nections are screwed to the base of the 


Valve sockets for panel mounting. 


sockets, and softening of the ebonite 
panel through heat during soldering is 
avoided. The sockets and accessories 
are obtainable from Messrs. Sparks Radio 
Supplies, 43 Great Portland Street, 
London, W.1. 


0000 
€ 
A VALVE HOLDER FOR PANEL 
MOUNTING. 
When the main components of a 


receiver are mounted on a vertical panel 
it is customary to mount the valves on a 
narrow platform secured at right angles 
to the back of the panel. The valves 
will occupy the same position when the 
“Decko ” valve holder is employed, but 
more space will be left between the 
valves for the mounting of components 
such as intervalve transformers. The 


A valve holder for mounting valves be- 
nd the panel. 
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valve sockets are fixed in a pure ebonite 
block which is secured to the main panel 
by a single screw. The sockets are sunk 
below the surface of the ebonite, and the 
valve cannot be forced on to the sockets 
until the pins are inserted correctly. 
Double terminals are provided for the 
grid and plate connections, but if only 
one connection is to be made the. con- 
necting link between the two screws may 
be removed to reduce capacity effects. 
As one side of the link is slotted it could 
be used as an improvised switch in ex- 
perimental work. | | 
The manufacturers are Messrs. A. F. 
Bulgin and Co., 9-11, Cursitor Street, 
Chancery Lane, London, E.C.4. 
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THE GECOPHONE TUBULAR EARTH. 


A very satisfactory earth connection 
can be obtained by driving into the 
ground a metal rod or tube, to which the 
earth lead from the receiver is soldered 
at the top. An earth connection of this 
kind is particularly useful when the re- 
ceiver is situated near a window over- 
looking the garden, and may be even more 
efficient than a connection made to the 
water system. 

The Gecophone (Killingworth Hedge’s 
Patent) Tubular Earth, manufactured by 


valve transformer supplied by Messrs. 
Pressland Electric Supplies, Ltd., Hamp- 
ton, Middlesex. 

The transformer is provided with a 


The Wocdhall intervalive transformer. 


laminated core of a large size, and great 
care is taken in the insulation of the 
windings, which consist of silk-covered 
enamelled wire. The ratio of the No. 1 


The Gecophone tubular earth connection. 


the General Eleetric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2., con- 
sists of a pointed tube fitted with a special 
cap soldered to the top. A length of 7/22 
bare copper wire is fitted into this cap, 
and, to prevent damage when the tube is 
being driven into the ground, a groove 
is provided into which the wire may be 
bent. The tube is filled with carbon to 
ensure intimate contact with the earth 
in the event of corrosion of the tube. The 
tube is thick walled, and it is unlikely 


'. that the carbon will be called into use 


until several years have elapsed. 
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THE WOODHALL LOW FREQUENCY 
TRANSFORMER. 

We have recently had an opportunity 

of examining the Woodhall No. 1 inter- 


transformer is 1 : 2.8, and may he used to 
Be ee valves of both high and low im- 
pedance. The construction is sound and 
the finish good. 


~ 
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EBONITE. 

We have received two specimens of 
ebonite produced by The Electrical and 
Chemical Ebonite Co., 180, Southampton 
Row, London, W.C.1, which are of excep- 
tionally good quality. The quality No. 
104 sells at 3s. per lb., and the No. 105 
at 2s. 2d. per Ib. 

The samples were tested for insulation 
and machining properties, and our opinion 
is that both qualities can be used with 
confidence for wireless apparatus. Sheets, 
tubes, rods, etc., are obtainable in botë 
grades, 
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Readers Desiring to Consult “ The Wireless World ” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Electrolytic Rectifying Ceils. 
CORRESPONDENT seeks informa- 
tion concerning the size of elec- 
trodes, etc., necessary for con- 
structing electrolytic rectifiers. In calcu- 
lating dimensions for the construction of 
these instruments, a current density not 
exceeding 0.1 amp. per square inch of elec- 
trode should be allowed, and an allowance 
of three quarts of electrolyte per ampere 
should be made. The difference of poten- 
tial across each cell should not be allowed 
to exceed 70 volts, and it is better to 
restrict the voltage to 50 volts per cell. 
Thus it will be necessary to connect cells 
in series according to the voltage of the 
current which they are to be called upon 
to rectify. For dealing with heavy currents 
it may be more convenient to construct 
several small cells, and use them in paral- 
lel rather than to construct one large cell. 
The electrolyte may consist of an almost 
saturated solution of ammonium phos- 
phate, the electrodes being lead and 
aluminium respectively. It is advisable 
to pour a thin layer of paraffin on the 
surface of the electrolyte to prevent 
creeping of the solution and evaporation. 
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Production of an Electrie Current by 
Thermo-Electric Means. 


READER wishes to know the 

principles underlying the produc- 

tion of electric currents by thermo- 
electric means, which method of pro- 
ducing a D.C. current was embodied 
in an instrament recently described in 
this journal. The instrument was de- 
signed to enable H.T. and L.T. supply 
for a valve receiver to be obtained from 
either D.C. or A.C. electric lighting mains 
with the utmost simplicity without the 
usual annoying hum, and without any risk 
of damaging the valves. 

The production of an electric current 
by this method is by no means a new dis- 
covery, as many readers are inclined to 
think. Actually thermo-electric batteries 
were extensively used on the French rail- 
way telegraph system over a quarter of a 
century ago. If a piece of antimony and 
a piece of bismuth be joined at one end 
and heat applied at this junctionfit will 
be found that an electric current will flow 
if an external circuit embodying a measur- 
ing instrument is connected across the 
two far ends of the bismuth and anti- 
mony rods. Several pairs may be con- 
nected in chain formation, and every alter- 
nate junction heated, care being taken 
that the intermediate junctions are kept 


at a lower temperature. In this manner, 
by employing very many thermo-electric 
“pairs,” a considerable difference of 


potential will appear at either end of the . 


chain. The greater the difference of 
temperature that oan be maintained be- 
tween alternate junctions, the greater is 
the potential difference protluced by the 
whole battery. If every junction is 
heated, no potential difference will appear 
between the two terminals of the battery, 
since the potential differences set up at 
each junction balance each other. There 
are many other combinations which may 
be used besides bismuth and antimony. 
If a length of copper wire is connected 
across the terminals of a very delicate 
electrical measuring instrument, and heat 
is applied at one point of the wire by 
means of a Bunsen burner, a very feeble 
electrical current will be indicated by the 
1, easuring instrument. 

In the “ ‘Thermoformer ' 
ferred to in the issue of this journal for 
Nov. 26th, 1924, no actual electrical con- 
nection exists between the lighting mains 
and the circuit supplying the receiving 
set with H.T. and L.T. current. The 
electric current from the mains is used 
solely for the purpose of heating up the 
junctions of various elements, the heating 
process generating the currents necessary 
for the receiver in the manner described. 


’ 


. Thus, not only is there no risk of the 


lighting mains coming into direct contact 
with any part of the receiver, but at the 
same time the annoying hum usually 
inseparable with electric lighting mains 
is entirely eliminated, since, of course, the 
necessary heating effect is produced en- 
tirely independently of whether the cur- 
rent is D.C. or A.C. Such an instrument 
is equally suitable for any type of electric 
lighting mains. 
0000 


Obtaining H.T. Supply from A.C. Mains. 


S a result of an article which 
recently appeared in this journal 
giving particulars for the utilisation 
of D.C. mains for supplying H.T. to 
valve receivers, many readers have written 
to us asking if it is possible to make use 
of their A.C. mains for this purpose. 
This is, of course, quite feasible. It 
will be necessary first of all to reduce the 
A.C. by means of a suitably designed 
transformer to a voltage decided by the 
maximum voltage required by the receiver 
plus that lost in the rectifier, and then 
to rectify it by some device such as a 
two-electrode valve or an electrolytic 
rectifier. The output of the rectifier will 


previously re- ` 


then have to be passed through a suitable 
filter circuit before finally. reaching the 
receiver. In the diagram below we give 
an outline of a suitable apparatus for this 
purpose. It will be noticed that the 
secondary winding of the transformer is 
tapped at the midway point in order to 
provide full wave rectification. No 
details of the actual transformer windings 
are given, since there are determined by 
the voltage and periodicity of the supply 
mains on which the instrument is to be 
used, which, of course, vary in different 
districts. In order to provide full wave 
rectification it will be necessary that 
the total number of secondary turns 
be double the number that would 
be required for half-wave rectification. 
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Arrangement for obtaining direct current 
for anode circuits from A.C. mains. | 


When designing a small power trans- 
former from theoretical calculations, ` 
ample allowance must be made for lack 
of skill in constructing, points to be care- 
fully attended to being ample cross sec- 
tional area of iron core in order to safely 
carry the calculated flux density, ample 
insulation, care being taken that no two 
turns of greatly differing potential are 
adjacent, and ample space being allowed 
for insulation and winding. In the case 
of anyone. with absolutely no previous 
experience in transformer construction it 


- would probably be better to purchase this 


component. The rectifier used is pf the 
electrolytic type. This type will not 
rectify efficiently if too large a voltage 
is applied to it. The voltage per cell 
should never exceed fifty, consequently 
it will be necessary to connect several 
cells in series, according to the voltage 
to be applied to them. The smoothing 
circuit is of the usual type, employing 
condensers of large capacity shunted 
across each supply lead aud with high 
impedance chokes in series with each 
lead. . 
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Reception on Short Wavelengths. 
E receive a . number of requests 
from readers for a receiver suit- 
able for receiving KDKA, and the 
American amateurs operating on a band 
of wavelengths between 40 and 109 
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metres. Many readers appear to think 
that five or more valves are necessary to 
accomplish this end, and there are still 
a great many who hope to cover efficiently 
a band of wavelength from 40 to 20,000 
metres, using a standard four or five 
valve set with plug-in coils or plug-in 
H.F. transformers. 

It may be said at the outset that sets 
which may be highly. efficient on 300 
metres are usually practically useless on 
a waveléngth of 40 metres, since appar- 
ently trivial details, such as the capacity 
existing in the plug-end of a conventional 
duolateral coil, which are negligible on 
higher wavelengths, are absolutely fatal 
to good results below 100 metres. It be- 
comes necessary then to use a suitable 
type of low loss coil, the turns of which 
are air-spaced. It is essential also for 
good results that we make use of a closed 
circuit employing an aerial coil of from 
three to five turns, aperiodically coupled 
to it, the degree of coupling being, of 
course, variable. The aerial coil can con- 
tain ten turns ef bare wire wound in the 


form of a solenoid, each turn being 
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and leak may be short-circuited for experi- 


mental purposes, and in the circuit which. 


we give, provision is made for this. The 
second valve is quite conventional, but 
it is preferable to use a high ratio trans- 


- former and a valve having a high ampli- 


fication factor when receiving American 
amateurs’ Morse transmissions, rather 
than to use two stages of low frequency. 
In this manner a more advantageous ratio 
of signal strength to extraneous noises 
will be obtained. The low frequency 
valve, of course, does .not require to be 
of the low capacity type. 
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Accumulators Damaged whilst Charging. 


E receive many enquiries from 
readers concerning the liability for 
damages incurred by a shopkeeper 
in a case where he. accepts an accumu- 
lator for charging, and it becomes 
damaged or destroyed whilst in his pos- 
session, either through culpable neglect or 
through causes beyond his control. 
We would like to take this opportunity 
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Connections of a receiver for short wave reception. 


spaced 3 inch, the aperiodic aerial coil 
containing four turns similarly spaced. 
A suitable diameter is 34 inches. 
- The reaction coil can consist of fifteen 
turns of No. 20 D.C.C. wire wound in 
the basket weave form, the mean dia- 
meter being, of course, the same as that 
of the secondary coil. The aerial and 
reaction coils are mounted on either side 
of the secondary coil. 

When receiving on low wavelengths, it 
is highly desirable to make use of a valve 


of the tubular type having a low capacity ` 
mounting. A valve of the D.E.Q. type is. 


recommended, having its grid return lead 
connected to the slider of a potentiometer. 
A grid condenser and leak of the ordinary 
pattern are used, but it is desirable that 
the leak be of a higher value than the 
customary one of 2 megohms, a value of 
three or four megohms being correct. If a 
reliable grid leak of the variable type can 
be obtained this will be found very useful. 
Many experimenters prefer also to use a 
grid condenser having a lower capacity 
than is customary, such as a 0.00015 or 
0.0002 mfds. It is useful also when 
using a valve of the type suggested to 
have a switch by which the grid condenser 


A 40 


of pointing out to readers that such 
queries are entirely outside the scope of 
this department. Similar remarks apply 
to other queries having a legal aspect, 
such as the vexed question of the erection 
of aerials exterior to flats and other 
buildings. 
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Connections of the H.T. and L.T. 
Batteries. 


| E are constantly being asked by 
readers to compare the respec- 
tive merits of connecting H.T. — 

to L.T.— or to L.T.+. l 
This question was dealt with very fully 
in this section of the journal a few 
months back, but in view of the fact that 
many queries continue to be received on 
this matter, and that these readers may 
not have had the opportunity of consult- 
ing this particular issue, we again take 
the opportunity of referring to this 

matter. p 
When the H.T. negative terminal is 
connected to the L.T. positive terminal. 
the voltage of the L.T. battery is added 
to that of the H.T. battery, and we thus 
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have four or six extra volts, according to 
the voltage of the L.T. battery we use. 
available for applying to the anodes of 
our valves without actually increasing the 
cells in the H.T. battery. 
With this method of connection, however, 
the anode current, most of which returns 
to the valve through the negative side of 


‘the filament, is made to traverse the 


L.T. battery, and it will be found in the 
majority of cases that better results will 
be obtained, especially on short waves. 
when the anode current returns directly 
to the negative lead. For this reason 
readers will notice that in the pages of 
this journal the H.T.— terminal is 
always shown connected to the L.Y.— 
terminal. In this manner, of course, the 
few extra H.T. volts are sacrificed, but 
this is a small matter, especially in view 
of the fact that the tendency nowadays 
ig to use dull-emitter valves haying only 
a two- or three-volt L.T. battery. 
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Supply of Filament Current to “ One- 
volt’? Valves. 


READER desiring to make use of 

a valve requiring a filament voltage 

of 0.8 to 1.1 volts in his single- 
valve receiver wishes to know if it is 
possible to use a primary cell giving this 
voltage exactly, since he does not wish 
io make use of a 1}-volt dry cell, or a 
2-volt accumulator in conjunction with a 
variable resistance. 

It is quite possible to construct a wet 
primary cell whose voltage is constant 
between the limits of 1.07 and 1.17 volts, 
and which is capable of giving out a 
steady current to a valve of this type 
over a prolonged period. The cell is, 
however, rather expensive and trouble- 
some to set up in the first place, but at 
the same time it must be admitted that 
it is very reliable and extremely constant 
in its action. It will be necessary to 
obtain an outer receptacle of copper into 
which is placed an inner receptacle of 
some porous material. The inner reéep- 
tacle should. be filled either with sul- 
phuric acid diluted with twelve parts of 
water or with dilute sulphate of zinc. 
an amalgamated zinc rod being placed in 
this electrolyte. The outer receptacle is 
filled with a saturated solution of sul- 
phate of copper. If the inner electrolyte 
is of sulphuric acid, the E.M.F. will be 
approximately 1.7 volts, but if it is of 
zinc sulphate, the voltage will not rise 
above 1.1 volts. In either case, the volt- 
age is extremely constant. It will be 
necessary to add more copper sulphate 
from time to time in order to replace that 
which is used when the battery is in 
operation. It is customary to effect this 
automatically by placing some spare cop- 
per sulphate crystals in a perforated 
containey at the top of the outer recep- 
tacle, in order that they may dissolve 
and so replace the copper sulphate as it 
is used up in the normal course of work- 
ing. 

This type of cell is extensively used in 
eleotrical laboratories where a relhable 
article is required, and is usually known 
under the name of the Daniell’s cell. 
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THE PARIS CONFERENCE. 


HE International Conference of Amateurs which 
met in Paris during the week following Easter to 
discuss various matters affecting the welfare of the 
amateur has reached conclusion. A number of subjects 
have been discussed at some 
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Birmingham.” 
Wdiland. 


The decision was made that membership of the Union 
would be open to any. person seriously interested in’ 
amateur experimental wireless work. National sections 
wilt be formed in those countries where there are not 


-less than twenty-five members, and each such section will 


have a national president. The Union will be headed by 
a President and Vice- President, 


length, and certain important reso- 
lutions have been carried by the 
Conference. 

The five principal matters put 
before the Conference for dis- 
cussion were :— 


(1) The proposal for the estab- 


lishment of an International 
Amateur Radio Union. 

(2) Arrangements for inter- 
national amateur tests. 

(3) The allocation of definite 
wave-bands for inter- 
national amateur work. 

(4) The advisability of adopt- 
ing an international auxi- 
liary language for the use 
of amateurs. 

(5) The use of intermediate 
letters in amateur call-signs 
to indicate the country of 


origin. 
Each of these questions was 
considered by’ a separate sub- 


committee, composed of delegates 
from the country’s representatives 


at the Conference, with the exception of the first, which 


was- placed before the Conference as a whole. 
resolutions of each sub-committee were reported to and. 


arae by. the Conference. 


A :complete draft organisation 


aaa ae ala with an Fxecutive C ommittee 
A CONTENTS. 7 : and a Secretary-Treasurer. 
: ; PAGE § The names of those elected are 
s EDITORII Views 365 3: given in a report of the Confer- 
s PROGRESS IN RECEIVER DESIGN 37 $ ence elsewhere in this issue. 
s BY Po Ba Heyner: 7 2. The sub-committee dealing 
èe TAE INTERNATIONAL BROADCASTING 4s ci os heuer! eee 
s Pintat = J = 372 § with international tests made only 
s By G. Rolland Willans. s general recommendations, adopt- 
s COMMERCIAL WirELess TeLEGRAPHY 373 § ing thé view that the matter would 
: By William Reece. __ $ require more detailed investiga- 
s CURRENT Topics 57 8 tions than the time available per- 
¢ THE FIRST INTERNATIONAL AMATEUR ® mitted. Recommendations made 
s OROREN eooo os S9: 8 included the proposal that each 
s NEW APPARATUS 3831 gt ~ | a ol f a 4 
s NEWS FROM THE CLUBS .. 383 § P Naan Pepere i ee 
s Tue Late Mr. Goprrey C. Isaacs ... 384 8 ee Su mitted to headquarters 
e NOVELTIES FROM OUR READERS 385 š that definite times should be ar- 
© WAVELENGTH UNITS ... 3837 $  Ttanged for tests and that some de- 
: By F. H. Haynes. s finite scheme should be prepared 
s BROADCAST BREVITIES 389 s for rating signal strength. 
s INTERFERENCE. —Parr IIT. ... 391 8 3. The sub-committee on wave- 
e By N. W. McLachlan. s bands prepared a schedule of 
s CONSIRUCTING Sets FROM Units ... 395 $ wavelengths suitable - for inter- 
: eee THE EDITOR a s national work conforming to. the 
AE eas Sere 38 e existing licence .bands authorised 
Dsocauoconcoscocsonnoanonosoootoppao-oosnoonoecsoceo? in the various countries as 
follow :— ; 
i Normal ees short 
The ._. | waveband. , waveband. 
Canada and Newfoundland... |. - 120-115 43-41.5 
Europe 115-95 and 75-70. 47-43. 
U.S.A. 85-75 41.5-37.3 
for. the proposed 95-85 - 37.3-35 


itea Lona] Amateur Radio Union was submitted by 
the American Radio Relay. League, and, with various 
modifications, a large part of the draft was adopted. 
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Other countries 


~ It was recommended ‘that. amateurs “haul use other 
wav elengths ‘than these for short-distance communication; 
. Ao 
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provided that such wavelengths came within the licence 
bands, in order that eertain wavebands might be expressly 
reserved for international work. 

4. Esperanto was recommended by the sub-committee 
on international language as a standard auxiliary for 
telephony, abstracts and translations from periodicals, 
and for. use at congresses. 
Esperanto should be used between two international 
correspondents having no national. language in common. 

5. In considering the adoption of distinguishing letters 
for use with amateur call signs for international working, 
the sub-committee compiled a series of letters to replace 
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It was also suggested that 
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that they will be found acceptable and duly approved 
by all Governments which permit amateur work. Un- 
fortunately many Governments have not yet conceded 
to the principle of allowing international amateur com- 
muni¢ations to be carried out, and certain European 


_ Governments still entirely prohibit the employment of 


wireless by amateurs. 

The calling of this conference in Paris, indicating as 
it does the great enthusiasm and interest which the amateur 
displays ‘in his work, must go far towards persuading 
Governments that the cause of the amateur is one which 


is worthy of sympathetic consideration, and we feel sure. 


The International Radio Conference in Paris, presided ove: by M. E. Belin seated in the centre. 


the official ‘‘ de,” indicating the nationality of the 
countries calling and called. “It was also recommended 
that initial figures to all amateur call-signs in Europe 
should be allotted, and the International Amateur Radio 
Union was asked to take such steps as were possible to 
induce the Governments concerned to consent to the allo- 
cation of these figures. The initial figures for the various 
European countries were as follows :— 

1, Italy; 2, 5, 6, Great Britain; 3, Finland; 4, Germany; 
7, Denmark; 8, France; 9, Switzerland; 0, Luxemburg. 

The conference is, in our opinion, to be congratulated 
on the work accomplished, particularly in view of the 
fact that this was the first conference of its kind to be 
held, and there was necessarily a great deal of spade 
work to be done before the actual business of the con- 
ference could be dealt with. It will be realised, of 
course, that the majority of the decisions arrived at by 
the conference can only be regarded in the light of 
recommendations until ratification by the respective 
Governments concerned is obtained, but the: recommenda- 
tions made are so reasonable that there seems little doubt 
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that the formation of an International Radio Amateur 
Union will go a long way towards achieving this desir- 
able object. 
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ANOTHER AMATEUR RECORD. 


REAT achievements in long-distance amateur work- 
ing are not looked for here as the English summer 
approaches. It is therefore all the more interesting to 


‘note the further record in amateur achievemént which 


has been made within the last few days. We refer to 
the reception of the Australian station, A2CM, operated 
by Mr. C. D. Maclurcan, which, working on a wave- 
length of approximately 20 metres, has been received in 
England by Mr. J. A. Partridge, 2KF, and Mr. G. L. 
Morrow, 6UV. When we consider that this reception, 
reported in our issue of April 22nd, was carried out in 
broad daylight between 6.20 and 7.25 a.m., and that 
the reception has been repeated since, the achievement 
affords further. striking proof of the possibilities of short 
wavelengths. 
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Construction 
| of a 
Receiver Fitted 


-with Tone Controls. 


By 


r. Fl. HAYNES: 


HERE is a universal need for a receiving set which By building in three units in this manner compactness is 
is capable of operating a loucd-speaker with the obtained and the wiring is kept short and efficient. 
signals from the local station — (nnno _ Symmetry is often a feature of panel 


and maintaining a high standard of Emboilying the theoretical considerations layout, sometimes at the expense ot 


speech and music reproduction, and! guftined in a recent article, we cometo ; efficiency, though rarely do the com- 
which is capable of bringing in dis- i the practical interpretation, into instru- : ponents, owing to their positions in 
tant broadcasting stations at loud- : ment form, of the circuit arrangement : the circuit, lend themselves to a 
speaker strength with reasonable : discussed. It is with the object of pro- :  j,ajanced and uniform distribution on 
. rms ye . ae : ducing a design involving well tried : tess E 
purity. This being the aim, a circuit : practice and applying it with effect- : the face of the instrument. Where 
for a tuning range of approximately : Giveness that this somewhat elaborate : the circuit is a complicated one it is 
200 tO 3,000 metres was developed ; instrument has been built by the author. : advisable to assemble the apparatus 
‘and its merits discussed in a recent : The article does not give the actual = in a sequence more or less correspond- 
‘ele. : processes of construction, but brings for- : .. to tl Se HAGA heil 
article. . ward practical points in design. `: ing o the positions taken in the dia- 
The general layout of the receiver i` : gram, though it is possible to make 
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- comprises three sections, the high- . a adaptations that will provide 
frequency and detector valve with its associated apparatus, convenient operation. . For instance, final tuning is 
the tuning equipment, and the low-frequency amplifier. always carried out on condenser dials, and these should 

: - . therefore be arranged near 


Imfa O imfd P mtd : 
the lower edge of the panel 
so as to permit of critical 
70p00 n 70000 n adjustment with the wrists 


resting on the table. and 
avoiding the hand capa- 
ofbyo city effects which result 
when reaching over other 
apparatus. PFilament resist- 


P I Poe ae ances which require no ad- 
a m ° e . 
justment in the process of 
DES. are ESB coma S LS.5. tuning may be in less acces- 

R m m . ý . « . > 
Cy oF ee H at sible positiins, and it is good 
£ VALVE. = practice to arcommodate each 
saw Po immediately in front of the 
a aga Valve which it controls, and 
> with the valve window 


+ ment. The tuning induct- 


The circuit makes provision for altering the value of the tuning capacities as la when tuning ances must necessarily be of 
over a wide band of wavelengths. Tone-raising apparatus included in the plate circuit of the the plug-in tvpe for tuning 
detector vaive consists of a comparatively low impedance iron core choke brought into action to | 5 3J 5 
a varyin ng degree by a tapped resistance. The higher note frequencies develop greater potentials over a wide wavelength range 
e : A 


across t ends of the small coil than those frequencies representing the bass notes. A high bii a 1 

impedance choke coil giving comparatively even amplification can be switched into operation. and for dura nlity and to 
Condensers of various capacities are arranged in shunt with the input to the second low-frequency i 
amplifier, and these have the effect of reducing the intensity of the higher pitched notes, causing 1! Wiredlees World and Radio 


the lower frequencies to predominate. Resistance coupling is employed whilst switches provide ai ais ; 9) 
for removing one of the low-frequency amplifiers from the circuit and in the actual set for reversing 7O OU December 24th, 1924, 
the connections to the reaction coil. page 405. 


6 All 


' Wireless 
Worl 


368 


, 7 
. 


- Progress in Receiver Design.— 


eliminate the effects of-stray capacities, are best accom- 
modated behind the. panel. |The coil-holder must, of 
course, be geared to provide critical adjustment, and the 
Sterling holder to be seen in the illustrations has been 
mounted with its rods reversed. The tilt given to the coils 
by this coil-holder is a useful feature, for the inductances 
will not only have clearance, but can`be easily plugged 
in when the cabinet work is only provided witha lid. 
‘The high-frequency and detector valve unit is built 
into a wooden framework, and as this may be subjected 
to some strain it is strengthened at all corners with brass 
L brackets. Its circuit includes the tuned plate of the 


high-frequency valve, the reaction circuit, and the low- 


frequency coupling equipment of the detector valve. 
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The adel hy bogs J amplifying apparatus is assembled as a unit 
on a wooden framework in order that the wiring may be compact 
and not interlaced with that of the tuned circuits. The grid 
coupling condensers have mica dielectric and are constructed 
from old igen rae y condensers reassembled in tin containers. 
To prevent self-oscillation at low frequency, the two anode re- 
sistances are assembled at right angles to each other and at right 
angles to the field of the output transformer. 


The plate tuning condenser, the plate coil, the switch 
for reversing the connections to the reaction coil, the 
switch for providing alternative resistance or choke 
coupling, the first tone-control switch and the potentio- 
meter, appear on the face of the panel alongside this 
unit. The filament resistances are bolted to the panel 
with windows immediately above and valves directly 
behind them. It is advisable in multivalve receivers to 
render the valves non-microphonic by supporting them 
on soft india-rubber. In the receiver shown tuned anode 
high-frequency amplification is employed owing to the 
difficulty of providing any form of tuned transformer 
coupling which will operate over a wide wavelength 
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The general arrangement of the switches and tuning equipment. 
Four-pole switches have been fitted to provide for subsequent 
modifications, though two and three pole switches only are needed 
to bring about the necessary circuit changes. 
range by interchanging inductances, and which is capable 
of giving variable coupling with the reaction coil. One 
successful method of employing the transformer, how- 
ever, consists of arranging a fixed coil-holder to support 


an inductance to be the primary, and which is coupled 


uF CHOKE 


The high-frequency and valve detector unit. The framework gives 
support to the apparatus associated with the detector valve. ost 


of the connecting leads will be found to be quite short with the ex- 

ception of the grid connection which connects to the L.F., amplifier, 

and this can be well spaced from other leads and run directly to the 

L.F. unit. Acondenser is connected between the potentiometer 
slide and negative L.T. 
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Progress in Receiver Design.-— 
to the secondary carried in one of the mounts of the coil- 
holder by means of a small spool about 1Jin. in diameter 
and consisting of two layers each of about ten turns of 
wire. The two layers must be well insulated from one 
another, preferably with mica, for it will be seen that any 
slight low insulation between them may render the re- 
ceiver very noisy by bringin® the high and low potentials 
together and influencing the grid potential. The resist- 
ances in the plate of the detector are mounted side by 
side, and although differing in resistance are made up to 
be similar in dimensions. ‘The iron core choke coil, if 
it is to be variable, must be home constructed, though it 
is possible, of course, to substitute an intervalve trans- 
former with primary and secondary in series, and to con- 
nect in scries with this a small home-made coil having an 
‘inductance of between 3 to 5 henries. 


diameter wound with about 800 turns of No. 42 D.S.C. 
The choke coil used in this receiver is 3ļin. in length with 
acore Zin. in diameter. The wires are carried in 10 slots 
din. wide by 7,in. deep, each being wound full with No. 
44 S.S.C., a tapping being taken from the end of the 
first section. 
The equipment of the tuning circuit, which is arranged 
across the centre of the panel, requires little reference. 
The short and long wave switch occupies a position near 
the centre, for it is linked into both tuned circuits. In 
the input circuit of the fourth valve is connected the bank 
Of condensers to pyovide tone lowering control. These 
are not carried by the framework of the amplifier, but 
are held by means of 6B... screws to the main pancl and 
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The receiver will Be seen to be compact and apparatus almost 

uniformly distributed over the entire space behind the panel. The 

condenser strunt circuit for tone control can be seen adjoining the 
tuning condenser. 
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The high-frequency and valve detector unit. By using the V24 
valve special methods need net be adopted when receiving on 
broadcasting wavelengths to control self-oscillation. Clearance 
must be provided for the coils which swing round to positions 

parallel with the face of the panel. 


fitted up when assembling the tuning equipment. ‘The 
lower values are obtained by connecting in parallel 
Dubilier condengers, type 620, of o.or mfd. capacity, 


while the two large capacity condensers are of the Mans- 


bridge type : 

The low-frequency amplifier is straightforward in its 
construction, and the three valves carry in their plate 
circuits the anode resistances and the output transformer. 
The latter has a x to 1 ratio, is of high inductance, and 
section wound. It is screwed to the face of the panel so 
that its core is at right angles to the two anode resistances 
which are at right angles to each other. The grid leaks 
are mounted side by side on the top of the wooden frame- 
work, and short leads connect with the grid battery, which 
exactly fits at the back and is held by wooden stops. 

A strip of ebonite is secured across the frames of the 
high and low-frequency units, bracketing them together 
to give rigidity to the woodwork. This ebonite piece 
carries the terminals, which are distributed in the most 


-convenient positions for wiring. 


A wooden bar is also screwed in position behind the 
terminal strip, and gives support to the fixed condensers 
which are connected to the H.T. battery. 

With so much heavy apparatus all taking its support 
from the front panel, some form of strengthening is 
necessary. Three angle brass strips, in. in thick- 
ness and with din. faces, run across the panel and are 
attached with 4B.A. screws at intervals. Except for small 
work cbonite panel¥ must be jin. in thickness to make 
the instrument reasonably robust, vet this dimension 
must be regarded as a maximum even for large panels 
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In the complete instrument the brass angle strips used to strengthen the panel serve also as bus bars for the leads to the low-tension 
circuit. The lead from the negative battery terminal to the centre strip of angle brass is broken through an ‘'On and Off” switch, 
which appears in the centre of the panel. Ebonite strips carrying connecting tags are fitted to the inside of the valve platform to pick up 


connection with the short flexible leads from the rubber-supported valve holders. The box work must be provided with a lid so that 
valves and coils can be inserted from the top, whilst the terminals are accessible through a hinged flap. 


and strengthened in this manner with angle brass where 
necessary to avoid the extravagance and unworkmanlike 
appearance of heavy gin. ebonite. In this instrument the 


two lower strips are used for attaching the wooden frame- | 


work, and before being fitted to the panel are tapped at 
frequent intervals and fitted with 4B.A. cheese-headed 
screws so as to serve as bus bars for the low-tension leads. 
The centre angle brass is the I.T. minus, and saves a 
large amount of wiring. 

The completed set, which is included in a space of 
I2in. x 24in. x 64in., is contained in a ‘plain teak case, 
and is thus reasonably compact. The entire top, excepting 
a iin. strip along the front to give required strength, is 
removable for the interchanging of coils and the inser- 
tion of valves. At the back a flap is provided for giving 
access to the terminals. In this form the instrument is 


suitable for stowing away, say, perhaps in the loft, and 
when joined up to a loft aerial can be brought into opera- 
tion’ by remote control by leads connected in series with 
or across the plunger switch. 

The first valve is of the tubular type, having low capa- 
city between its electrodes, and the form of mounting 
adopted adds relatively very littTe capacity compared 
with that present in valves where the glass work makes 
them suitable for four pin mounting. By the use of this 
“ V24”? valve the capacity coupling between the aerial 


and plate tuned circuits is kept sufficiently low to prevent 


the receiver breaking into uncontrollable oscillation on 
the shorter broadcasting wavelengths. The detector 
valve may be of the ‘‘ QX ” type with high amplification 


. factor, or of the ordinary ‘‘ R ’’ pattern, when using 


leaky grid condenser rectification. When the receiver is 
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In this view, taken from the underside of the instrument, the construction of the low-frequency choke coil can be clearly seen às well 
as the arrangement of the wooden strip used for supporting the high-tension battery condensers. 
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Progress in Receiver Design.— 
used in a non-oscillation con- 
dition for local reception. a 
valve of the ‘D5 ’’ type 
may be inserted as the detec- 
tor and the H.F. valve 
switched off, the incoming os- 
eillations” being by- passed by 
the coupling: betw een the tun- 
ing inductances. | The first 
1ow-frequency valve vis a 
“ DEsb,?” ‘giving high 
amplification, and this is fol- 
lowed by a “ DEs,’’ or 
equiv alent type of other 
Haas ture, while the last 
sa low “impedance, low: 
plian “power — valve 
capable of operating with 
liberal grid potential fluctua- 
tion input. For controlling 
the grids a g-volt battery 
is employed, and will 
be found suitable with moderate plate potentials. 
The range of the receiver when giving satisfactory loud- 
speaker reproduction includes most of the British broad- 
casting stations and those Continental stations commonly 
heard in this country. For distant stations reaction is 
introduced which, in stimulating self oscillation, improves 
the selectivity and is used in conjunction with choke 
coupling. The potentiometer control when operating 
through the grid leak resistance is not critical in its ad- 
justment, but must be rotated from positive to negative 
bias when switching over from choke to resistance coupling. 
The tone raising selector switch produces a most interest- 


the panel. 


possesses a workmanlike appearance. The dials requiring constant adjustment are p 
lower edge so that they can be operated without raising the arms from the table, whilst the lever switches 
and filament current controls, ngedin 
By housing the plug- 
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Front view of the finished instrument. Although not perfectiy symmetrical in the payout the panel 


ced near’ the 


only occasional re-setting, occupy the uppermost portion of 
n coils behind the pdnel they are less Hkely to damage. 

ing effect, and with certain types of transmission gives a 
most pleasing tonal change. It is very effective in its 
operation, even on the first stud, and a considerable change 
is produced in the predominance of the higher pitched 
notes when first accentuated and then cut down by the 
condenser shunt circuit connected to the input of the 
second low-frequency valve.. This condenser shunt or 
tone lowering control is an almost essential part of a 
receiver used for loud-speaker work. In action it assists 
in giving-prominence to the bass notes, perhaps previously 
inaudible, and creates a most pleasing ‘‘ roundness °’ of 
tone, 


WIRELESS IN THE IRISH FREE STATE. 


How Apathy may be Overcome. 
By H. LYNTON FLETCHER. 


PECULIARLY apathetic attitude with regard to 
wireless reception seems to have manifested itself 

in the Trish Free State. This is undoubtedly the out- 
come of being forced to listen to the various interruptions 
attendant upon the long-distance or ‘‘ freak '’ reception 
of broadcasting stations intended primarily to cater for 
listeners - within a radius of fifty miles. We in 
Ireland cannot hope: to eliminate such troubles as 
atmospheric, disturbances, Morse’ interruptions, fading. 
and the distortion produced by the use of excessive 


low-frequency amputieinon, until we AN: a station of | 


our own. 

That radio-telephony is fast beon a jat tor of in- 
dustrial, educational, and social importance throughout 
the civilised world is already patent, and yet in the Free 
State, where our staple industry—ag 


a 


most urgent: neceşsity—education—lend Rene eee -50 


readily to development through this channel, it wou!d secem 
that we have no use for it. 


Without attempting to discuss the great possibilities of | 


a broadcast service, from an-industrial and educational 


standpoint, it is worth while noting that a single high- 


I0 


power station in Dublin would”enable farmers in the 
most remote and outlying districts to keep in touch with 
the weather forecasts, market prices, and many other 
matters vital to their business, whilst the dissemination 
of musical programmes, etc., would go far to lighten the 
grevness of the winter countryside—if it did not eventually 
prove the solution of the rural problem. 


A Medium for Development. 


Aah: were it necessary, this is not the place to sing 
the praises of the Royal Dublin Society ; let it suffice to 
say that there could be no better medium for the develop- - 
ment of broadeasting in the Free State than the Society 
which has, for so many years, in the face of industrial 
chaos and social- upheav al, ploughed steadily and recén- 
structively onwards towards national prosperity, and has 
fostered and encouraged the -growth and. development of 
our great -agricultural activities. 

One thing is quite certain, whatever scheme is finally 
adopted must be a scheme in the interests primarily of 
the country, and, in the words of Tennyson, had “‘ Better 
not be at all than not be noble.” 
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THE INTERNATIONAL BROADCASTING 
BUREAU. 


Some Comments on the Work Before the New Organisation. 
By G. ROLLAND WILLANS. 


international importance, alluded to by the writer 

-in a recent article in these columns on the subject 

of British broadcasting, has recently received material 

attention from the Press following on the appointment of 

‘* Uncle ’’ Arthur Burrows to the post of manager of the 

recently constituted International Broadcastmg Bureau 
in Geneva. 


4 | SAE significance of broadcasting as a matter of 


Nine broadcasting countries, amongst them Great 


Britain, are subscribers to the Bureau, which has been 
set Ùp to deal with international broadcasting matters, 
Mr. Burrows being reported as stating that the Bureau 
will have executive power over the broadcasting organisa- 
tions in all subscribing countries, and that the costs of 
administration will be met by them. 


‘‘ Executive Power ” of the Bureau. 


‘Until further information becomes available as to 
whether the words ‘‘ executive power °’ mean what they 
imply, it might be reasonable to assume that broadcasting 
in this country is to be developed along lines agreeable 
to our European neighbours, but it seems more probable 
that these new activities in Geneva will be confined to 
matters outside the scope of any individual broadcasting 
organisation. 

Those of us who endeavour to receive Continental as 
well as British programmes are fully aware of the chaotic 
conditions which now exist as the result of interference 
between the large number of stations now engaged in 
broadcasting, these conditions tending to become rapidly 
worse as each new station commences operations. Apart 
from the fact that the wave bands for broadcast pur- 
poses are usually allotted by the various governments 
concerned, there should be no insuperable difficulty in 
effecting an agreement under this heading, as no one 
country can be said to be entirely unaffected by the activi- 
ties of its neighbours, and as a result there is common 
ground for a joint policy. 

The B.B.C. must be keenly alive to the prospects of 
materially improving conditions of reception by an inter- 
national adjustment of wavelengths, and they have once 
again contributed to the systematic development of the 
art by taking the lead in this matter. 


Interchange of Broadcast Items. 


A possible regular interchange of broadcast’ items is 
another matter which is to receive attention, and, as our 
national bill of fare is the subject of considerable 
criticism, the introduction of Continental tit-bits should 
appeal to dyspeptic listeners for whom our own chefs 
have not been entirely successful in catering. If certain 
technical difficulties can be overcome listeners in this 
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country who, under normal circumstances lack the facili- 
tics for a dip into the Continental lucky bag, will be able 
to form a more accurate comparison between the enter- 
tainment offered abroad and that made available through 
our own broadcast services. 

If the I.B.B. are able to effect a solution of the 
problems involved in the particular cases above men- 
tioned, there is no doubt that the listener in this country 
will materially benefit thereby. 

There is, however, at the moment of writing, no par- 
ticular indication that the activities of the Bureau will be 
confined to matters of this description, and sooner or 
later other considerations will no doubt make themselves 
felt in connection with which no international agreements 
should be allowed to militate against us. The 1.B.B. 
as a means of dealing with more or less routine matters is 
one thing, but becomes something quite different when 
viewed in the light of an executive authority in connection 
with European broadcasting. 


Broadcasting and Propaganda. 


Owing no doubt to the basis upon which our own ser- 
vices are founded, we do not appear as yet to be suffi- 
ciently alive to the importance of broadcasting as a vehicle 
for all forms of propaganda. Certain Continental 
countries, on the other hand, are actively aware of this 
fact, and will undoubtedly endeavour to make use of the 
Bureau to further the commercial and other interests of 
their own nationals. The whole question is fraught with 
pitfalls, and in view of its obvious importance it is 
essential that the widest possible publicity should be given 
to the proposed activities of the I.B.B., and that these 
activities should be restricted to a degree which must be 
impossible if, in fact, the autocratic powers at present 
claimed for it actually exist. 

The British listener will no doubt desire to be informed 
as to these activities, the more especially as he provides a 
measure of financial support towards their furtherance, 
and in addition will be interested to learn the extent to 


which he has been committed by the B.B.C. as the direct 


subscriber. 

Wireless receivers can now be classified in the same 
category as telephones, electric light, and baths. Broad- 
casting, however, unfettered as it is by national boun- 
daries, 1s something more than a household necessity, a 
means for recreation and amusement, and must be re- 
garded as one of the vital factors which will play an 
important part in our relations with other countries. 

Viewed from this angle, the activities of the I.B.B. are 
a matter of more than passing interest, and its choice of 
Geneva as a suitable headquarters may not be entirely 
inappropriate. 

26 
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The aerial system and the earth screen at Onga®. 


Speeds Up the Wireless Message. 


i By WILLIAM REECE. r 


S the most modern means of communieation, com- 
mercial wireless may fairly be expected to incor- 
porate the latest and most efficient methods at 

telegraphic practice. This it does. The great specd at 
which a wireless message travels through the ether would 
give it little advantage unless the handling of the message, 
both before it reaches the wireless transmitter and after 
it passes the wireless receiver, were speeded up ‘to the 
highest: possible degree. It is by this combination of 
organised human efficiency and the natural velocity of 
ether waves that the high speeds now possible on some 
wireless circuits, and the still higher speeds that are 
foreshadowed, can be achieved. 

Those responsible for wireless services 
which have been organised during recent 
years have had the experience of earlier 
telegraph practice to guide them, and 
have, therefore, been able to choose only 
those methods which have been proved 
in the light of experience. That a wise 
choice of these methods has been ae 
made can be seen by the veriest 
novice who walks through a wire- 
less telegraph office. 

Messages handed in at the 
counter are despatched by means of 
automatic carriers to the circulation 
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table, and, after a halt of only a few seconds, pass on 
again by-automatic carrier to the telegraph circuit. At 
the circuit another machine—the keyboard perforator— 
comes into operation, and, as the telegraph operator types 
out the words in London, another man is reading the 
message as it runs out of a machine, as near, it may be, 
as Paris or Vienna, or as far distant as Montreal. 
Within a few months all the capitals of the world will be 
brought within direct range of the British wireless stations, 
and as far as written communications are concerned, the 
wold will shrink, in effect, to the size of the smallest 
state. When the British Imperial wircless 
stations are in operation, it will be possible to 


Y deliver urgent messages in the capitals of all the 


Dominions, from 3,000 to 12,090 miles 


within a few minutes. 


away, 


« Handing-in °’ a Message. 


When one speaks of efficiency one 
usually thinks of something that acts 
quietly and smoothly with no 
apparent effort. That is just how 
y modern wireless telegraph organi- 
(sation strikes one. Everything 
seems to go on its appointed way 
with the minimum of visible effort. 


Operating the keyboard of the perforating machine. Messages for transmission abroad 
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Fig. 1.—Keyboard perforator in use on the Berne Circuit at Radio House, Londoa 


arrive at the office in a varicty of ways. They may be 
handed in at the counter of the Central. Wirtless Tele- 
graph Office itself, they may be cotlected by the Wireless 
Company's messengers,\ or they may be sent to the office 
over the telephone or private. telegraph line. In some 
businesses, such as banks and stockbrokers’ offices, the 
saving, even of seconds, is of such importance that it is 
worth while to link up with a telegraph office by means 
of private telegraph or telephone lines so that no avoid- 
able moment shall be lost. 


Phonograms. 


If a message is telephoned, it is taken down by one 
of a special staff of telephone operators in what is known 
as the ‘“‘ Phonogram ’’ Room, and then handed direct to 
the circulation table. If a private telegraph line is used 
the message can be typed out in the city office on a machine 
similar to an ordinary typewriter, and it will appear in 
the wireless office in the form of a typewritten message ; 
or it may be sent by Morse code by one of the skilled 
telegraphists which some city offices employ for the pur- 
pose. By whichever means it reaches the wireless office 
it finds its way immediately to the circulation table where 
it is checked, numbered, assigned to its proper circuit, 
and hurried on its way by automatic carrier. 


Automatic Transmission. 


It has now reached the telegraphist who operates the 
typewriter keyboard of a perforating machine by means 


Fig. 2.—Perforations on a paper tape representing the lett ot 
the Morse Code.” zgi iiti 


of which the plain English words are transposed, at 
speeds up to 8o words a minute, into perforations on a 
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paper tape representing the letters of the 
Morse code, as in Fig. 2. This tape 

then runs through the transmitting 

instrument, and operates it in. the way 

that the perforated roll works in an auto- 

matic player-piano, the result, instead of 

musical notes, being a variation, corre- 

sponding to the’ Morse signals, in the 

electric current in the line connecting the 

instrument. with the wireless stations. 

The wireless station may be any distance 

from the Central Telegraph Office, just as 

the broadcasting transmitter may be any 

distance from the studio in which the con- 

certs take place. Provided there is a 

good land line connection, free from the 

possibility of breakdown, the length of 

the line does not matter very much, 

although, of course, it is not desirable . 
to have too long a line. 
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The Wireless Transmitting Station. 


At the wireless transmitting station, 
whicly is generally in open country, the 
land line is Jed in to an automatic high- 
speed signalling key, by means of which 
the Morse signals are fed to the wire- 
less valve transmitter, from which they pass to the 
aerial and on into space. The efficiency of a wire- 


less transmitting station, and the legibility of 
signals under bad atmospheric conditions, depend 
This 7 


largely on the steadiness of the transmitted wave. 
steadiness is attained in modern wireless stations by the 
employment of what is known as an ‘‘ independent drive ”’ 
unit. This is an intermediate circuit between the high 
speed signatling key and the main transmitter. It con- 
sists of a separate oscillation generator, which, once 
adjusted to the required wavelength, maintains its adjust- 
ment with perfect constancy and so keeps the main oscilla- 
tions steady under all conditions. In a modern wireless 
station the aerial itself is usually not connected directly 
to earth, but to an earth screen consisting of a number of 


Fig. 3.—Peper tape record made by an Undulator. 


insulated wires supported on low masts. The provision 
of this metallic conducting screen between the aerial and 
earth results in many instances in greatly increased radia- 
tion efficiency and in stronger signals being produced at 
the receiving stations than would be the case with a buried 
earth. : 
Thus far the wireless message may have travelled 20 
miles, and it may 
have taken two 
' minutes to do it. 
Its next stage, 
and its longest in 
terms of distance, 
will take, per- 
-haps, a quarter 
of that time, and 
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The automatic transmitter instrument. 


E nse + 


APRII 29th, 1925. 


Commercial Wireless Telegraphy.— 

in half a minute the whole message may be Jying on the 
desk of the Central Telegraph Office in New York. Jn 
two minutes more it will have been registered and 
delivered over the telephones or private wire to the 
addressee. l | 


‘ The Receiving Station. 


Now for the returning message. Despatched from. 


some distant country as we have seen the original message 
sent from London, the ether waves pass the aerials of 
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clectrically screened, so that there can be no interference 
between the different parts of the set, and any number 
of sets can be housed ‘close together, in one room if 
necessary. z 

a 


Directional Reception. 


Directional reception on the Marconi-Bellini system is 
used, and at Brentwood the reception of -trafie from 
cleven stations is carried out simultaneously, six receivers, 
each tuned to a different transmitting station, being in- 
stalled in one group and operated from one aerial system. 


Tigo 4.—Part of the busy central office in London where the Continental traffic is handled, and on the left in the background the 
Trans-Atlantic section. 


the receiving station and produce electric currents in the 
receiving system. ‘These signals reproduce accurately 
those sent out from the transmitting station. 

The receiving station—which is usually several miles 
away from the transmitting station and in open country 
free from tall buildings and electrical disturbances—may 
be regarded purely as an automatic relaying station. The 
receiving apparatus is so designed as ta maintain its 
adjustment with the minimum of attention, and as the 
duty of the attendant in 
charge is merely to adjust 
and maintain the sets in 
such condition that clear 
signals of suitable strength 
are passed to the land lines 
for operating the recorders 
at the Central Control Office 
in London, there is no need 
for telegraphists at the 
actual wireless station. Jn 
the Marconi receiving station 
at Brentwood, Essex—2o0 
miles from the Central 
Telegraph Office in London 
—the receivers are com- 
pactly constructed on a unit 
system, each unit being 
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Underground telegraph and telephone circuits connect the 
wireless receiving station with the Central Telegraph 
Office and also with the transmitting station. At the 
receiving station a constant check is kept on the signals 
being sent along the line from: the Central Telegraph 

fice to the transmitting station, and also upon the wire- 
less signals sent out. In this way faulty transmission 
is immediately observed and can be put right without 
waiting for the distant receiving station to draw attention 
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Fig. 5.—A receiver of the type used in commercial working. 
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Fig. 6.—The product of the automatic priatét which translates a 
Morse message into plain language. 


to it. The processes of reception may shortly be stated 
“to be as follow: The radio-frequency signals are received 
on a selective directional system. These high-frequency 
signals are filtered and amplified. They are then hetero- 
dyned, and the resulting 
beat frequency is rectified. 
The low-frequency signals 
are filtered and amplified 
and then converted mto 
direct current for working 
the relays to line. 


Translating the Message 


At the Central Telegraph 
Office the high-speed 
double - current Morse 
signals are transformed by 
an automatic machine into 
the form of perforations on 
a paper strip in the same 
way as they were prepared 
for transmission. They are 
simultaneously recorded in 
plain Morse characters on 
undulator tape, Tig. 3, in 
order to provide a check on 
the automatic perforated 
tape translation which can 
be used for hand transla- 
tion if required. The perforated tape is caught up by 
an automatic printer, and again, following the example 
of the player-piano, translates the signal perforations 
into plain English, typed on another piece of tape, as 
in Fig. 6. 

This printed tape is drawn through a gumming machine 
and gummed in suitable lengths to a form ready for de- 


HE growth of the wire- 
less industry during 
the past year is indicated by 
the increased size of the 
second annual edition of 
Kelly’s Directory of the 
Electrical Industry, Wireless 
and Allied Trades. which, while retaining the same 
convenient form and arrangement that made the first 
edition of this book so handy for reference, has been 
thoroughly revised, and the information given consider- 
ably amplified. 

The first section is geographical and comprises a list 
of the towns and villages of the United Kingdom 
arranged alphabetically under their respective counties, 
and giving, in each case, the population, source, and 
nature of electrical supply, market and early closing days, 
and a classified list of the electrical manufacturers and 
dealers. ‘This is followed by an alphabetical list of 
public lighting, power, and traction undertakings, giving 
the systems and consumer's voltage, 
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livery. The message is then delivered to the addressee 
in one of three ways—by telephone, by private telegraph 
wire, or by messenger. 

From the’ moment a message is accepted until it is 
finished with, its passage through the Central Telegraph 
Office is timed at various stages by automatic electric time 
stamps, controlled by a master clock. By means of this 
and other systematic methods of checking, the history 


Fig. 7.—Marconi wireless transmitting plant at Ongar station, Essex. 


. of any message is easily traced if it should ever be called 


in question. 

As will have been evident, absolute control of the whole 
wireless service is centred in one office. which has full 
power over the automatic operations at the transmitting 
and receiving stations. This control is one of the most 
valuable features of wireless communication. 


The Directory proper is 
divided into three sections, 
Greater London, the rest of 


Ireland, and cach of these 
main sections contains an 
alphabetical list of the 
names and addresSes of manufacturers and dealers and 
a similar list classified under the headings of their 
respective trades. 

It is noticeable that in addition to the manufacturers 
and wholesale dealers, the Directory contains the names 
of over 3,500 wireless retailers. 

The final section comprises a useful list of proprie- 


tary articles and trade names, with the manufacturers’ - 


names and addresses. 
The three-fold method adopted in classifying the 
names renders the book invaluable for quick reference. 


“ Kelly’s Directory of the Electrical Industry, Wireless and 


Allied Trades, 1925.* 1,260 pp. 30s. post free. 186, Strand, 
W.C.2. 
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‘CURRENT TO DIC. 


Events of the Week in Brief Review. 


WIRELESS A LUXURY IN HOLLAND. 
Wireless apparatus is included among 
the list of luxuries which find a place on 


a new tax Bill under consideration by 
the Dutch Government. The Bill pro- 


poses to tax wireless apparatus on a five 


per cent. basis. 
o9o00 


M. DELOY’S DAYEICHE SIGNALS TO 


`- M. Léon Deloy (3 AB), of Nice, ‘is 


- probably the first French amateur to, 


transmit to America in daylight on a 
wavelength of 20 metres. He carried out 
this feat on March 27th, and has now 


received a letter confirming the reception 


of his signals from Mr. Elmer Easton, of 
Newark, N.J. 
ccoo 


A WIRELESS GHOST? 

The Warwickshire village of Fenny 
Compton is at present the rendezvous of 
numerous ghost hunters, who are seeking 
to elucidate the mystery of a phantom 
light which appears nightly on the Bur- 
ton Dassett hills. Three theories are 
advanced to account for its origin. One 
of these helds that marsh gas is respon- 
sible; a second: proclaims that it is 
merely the emanation from a phosphor- 
escent owl, But the most original hypo- 
thesis is that the mysterious light is 
produced by wireless waves from the 

irmingham broadcasting station striking 
sparks from the ironstone of which the 
hills are formed. 

oo0oo0oo0 ; 

PITTSBURG HEARD IN AUSTRALIA. 
Principally because plans were kept 
secret and “howling’’ valve sets were 
thus absent. experimenters in Sydney, 
Australia, picked up a complete concert 
from KDKA, §,000 miles distant, on April 
18th. Reception is stated to have been 
| enc puons y clear, and the greater part 

of t rogramme was rebroadcast from 
the local station. 

o00o0 


20-METRE SIGNALS FADE AT NIGHT. 

No fewer than - seven American 
amateurs, working,on 20-21 metres, were 
heard by Mr. J. Gordon Ritchie, of 
Glasgow, on Sunday, April 12th, between 


6 and 8 p.m. These stations were :— 
1 CCX, 1 CMP, 1 OW, 1 MY, 8 GZ, and 
9 ZT. It is ‘interesting to note ‘that, 


while signal strength was at first good, 
it faded as night came on. 
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AUTOMOBILE ASSOCIATION AND 
WIRELESS. 


Three questions are being addressed by 


the Secretary to members of the Auto- - 


mobile Association on the subject of 
wireless. The questions are asked in view 
of the possibility that wireless in some 
form or another will be utilised in the 
interests of A.A. members. Each mem- 
ber, therefore, is asked to signify which 
of the soewnng is the appropriate reply 


WIRELESS IN RELAY RACE. 


During 
the London to Brighton Relay Race, which 
was won by the Birchfield arriers, the 
progress of the runners was sigualled by 
wireless. The photograph shows mem- 
bers of the Royal Corps of Signals at 
Horley picking up the latest news. 


in his, particular case :—(1) I have a wire- 
less set; (2) I nara installing a 

I am not inter- 
ested in wireless. 

We should imagine that the last-men- 
tioned will apply in very few cases. Wire- 
Jess developments in the A.A. will be 
watched with interest. 

0000 

U.S.—AUSTRALIA TRANSMISSION. 

A silver cup, awarded by Sir George 
Barlow, of the Broadcasting League of 
Australia, has been won by WAHG, the 
broadcasting station at Richmond Hill, 
Long Island, which transmitted to 
Australia the sound of a locomotive hell. 
The distance covered by the transmission 
is approximately 12,100 miles. 


Great Britain. Mr. 


~ 


AMERICANS OVERCOME SPARK 
INTERFERENCE. 

A concerted effort on the part of New 
York listeners to overcome Morse inter- 
ference with broadcast reception has met 
with success. For some time past recep- 
tion has been spoilt in the New York 
area by the spark transmissions from the 
Government mail boat *‘ President.’ The 
American Radio Association, represent- 
ing listeners-in, has approached the Post- 
master-General on the question, with the 
result that the obsolescent apparatus on 
the “President ” is to be scrapped. 


0000 


HONDURAS CALLING. 


An amateur in Honduras, using the call 
sign BW, was heard at fair strength on 

Thursday, April 9th, by Mr. J. Gordon 
Ritchie, of Glasgow. We believe he is 
the first Honduras amateur to be heard in 
Ritchie picked up 
and Por- 
the latter 


Cuban 2BY on March 30th, 
tuguese 1AJ on April 14th, 
calling CQ on 80 metres. 

oe oo me) 


THE COUNTERPOISE AT HILVERSUM. 

A typographical error crept into the de- 
scription of the Hilversum Broadcasting 
Station in our issue of April 15th. The 
height of the counterpoise is 15 feet, and 
not 115 feet, as stated. 

aooo 

THE R.33’s WIRELESS OPERATOR. 

Not the least noteworthy feature of the 
dramatic adventures of the R.33 when 
she broke away from her mooring mast. at 
Pulham was the performance of the wire- 
less operator, Mr. S. T. Keeley. During 
practically the whole of the time the ship 
was adrift he remained at his apparatus 
transmitting and receiving messages 
which assisted the crew in their efforts 
to brin the monster back to land. 

“Keeley’s is a feat which would test 
the most seasoned operator,” said Major 
Scott, commandant of the R.33, “ but for 
a youngster the strain must be terrific. 
He must certainly be regarded as one of 
the heroes of this eventful flight.” 

oo0oo0oo0 


MILAN’S WIRELESS SCHOOL. 

A wireless school has been opened by 
the Italian Government at Milan. State 
wireless schools, giving free training, have 
existed for many vears in France. 
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AN ADJOURNED CONFERENCE. 

For a reason at present unexplained, 
the International Wireless Congress to 
have been held at Madrid during May 
under the auspices of the Spanish Society 
of Authors has been postponed. It will 
probably be held during the autumn. 

oo0°o 
MISUSE OF CALL SIGN 

The apparent misuse of his call sign 
by another transmitter is reported by Mr. 
J. B. Kaye (5BG), of Huddersfield. Re- 
ports of signals on 92 metres, said to have 
emanated from his station, have reached 
Mr. Kaye from Belgium. SBG has been 
‘noperative during the present year. 

i o0o0°0 
P.M.G. AND TRANSATLANTIC 
TELEPHONY. 

The Postmaster-General made the fol- 
lowing announcement on April 16th :— 

Statements have recently appeared in 
the Press on the subject of 
Transatlantic wireless tele- , 
phony, to the effect that two- | 
way telephonic communication 
has already been established 
between England and America 
by means of a new and secret 
system. The Postmaster-Gene- 
ral desires it to be understood 
that this is not the case. The 
experiments so far made are a | 
continuation . of those an- 
nounced to the Press in May, 
1924, and the system in use, 
with which wireless experts are 
familiar, was fully described in 
a paper read before the Insti- 
tute of Electrical Engineers in | 
London in February, 1 | 

| 


Similar experiments in the 
transmission of speech to 
America have not been, and 


cannot be, undertaken until the 
Post Office transmitting station 
at Rugby, where experimental 
telephone plant. is being in- 
stalled, has been completed. A 
further announcement will be 
made when the experiments 
have reached a more advanced . 
stage. 
oo000 


AMATEUR EFFORTS 
IN INDIA. 


Strenuous efforts to popularise 
radio in Bengal are being made 
by the Calcutta Radio Club. Indian and 
European broadcast programmes are regu- 
larly received and reproduced on loud- 
speakers at the club’s headquarters. The 
committee has decided to install a 500- 
watt transmitter in the near future, and 
it is hoped later to increase the power to 
1,000 watts. 

o000 


MACMILLAN EXPEDITION AGAIN. 


Commander Donald B. MacMillan, the 
Arctic explorer, whose use of wireless in 
conjunction with the A.R.R.L. was a 
feature of his expedition during 1923 and 
1924, is planning a new expedition this 
year in which he will place still more re- 
liance on wireless. 

At a meeting recently held in the 
laboratories of the Zenith Radio Corpora- 
tion, Chicago, it was decided that Com- 
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mander MacMillan will take with him 
transmitters capable of four wavelength 
ranges, the lowest being approximately 20 
metres, the others being 40, 60 and 180. 
From the standpoint of radio trans- 
mission and reception, the objective of the 
expedition, viz., the Davis Straits, will 
be among the most inconvenient in th 
world. | 
The expedition during its entire voyage 
of June, July, August and September, will 
be if 24-hour daylight after passing 60° 
north latitude. The 40-metre wavelength 


will in all probability be used during the 


hours surrounding midnight, which will 
still be daylight in the Arctic, but dark in 
the lower degrees of latitude. 

Members of the American Radio Relay 
League will again be called upon to 
establish communication with this expedi- 
tion. The time elected for the regular 
weekly messages from the expedition will 


RADIO. IN THE U.S. NAVY. Of the many kinds of aerial on 


American warships, the cage type is the most favoured. 
illustration depicts the cage antennz system on the lates 


American scout cruiser ‘‘ Memphis.’’ 


be between the Kours of 10 a.m. and 2 
p.m. Sunday (E.S.T.), when all American 
amateurs are at home and available. 
Oo000 
R33'’s SIGNALS JAMMED. 

A serious statement has been issued by 
the Postmaster-General, who calls atten- 
tion to the fact that during the recent 
flight of the R33 communication between 
the airship and the Croydon and Pulham 
aerodromes was seriously impeded by os- 
cillation from wireless receiving sets. 

In view of the very grave consequences 
likely to follow interference with aircraft 
communication, the Postmaster-General 
warns owners of wireless receiving sets 
that the use of reaction to such an extent 
us to cause interference is an offence 
which directly contravenes one of the con- 
ditions of their licences. 
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MARCONI OFFICE FOR MANCHESTER. 


A ‘new Marconi telegraph office was 
opened at 9 and 13, Miller Street, Man- 
chester, on April 20th, for the accept- 
ance and delivery of Marconigrams. The 
office is in immediate communication by 
private line with the Company’s main 
telegraph office at Radio House, London. 


ITEMS FROM THE TRADE. 


Manchester readers will be interested 
to learn that owing to increasing business 
the Manchester depot of Fuller’s United 
Electric Works, Ltd., has been moved to 
larger premises at 19, Chapel Walks, 
Cross Street. Their telephone number is 
City 857. 

Burndept Wireless, Ltd., the new com- 
pany whose issue of capital was largely 
over-subscribed, is required by the terms 
of sale to take over the collection 
of all accounts and the discharge 
of all liabilities in connection 
with Burndept, ` Ltd., which 
will be continued without inter- 
ruption under the same manage- 
juent, but with the new name. 

a + + 


“ Three Reasons why 1925 is 
a General Radio Year!” is the 
title of the latest folder issued 
by The General Radio Com- 
pany, Ltd., of Radio House, 
235, Regent Street, London, 
W.1. Copies can be obtained 
on application. 
@ @ 2 


The Chloride Electrical Stor- 
age Co., Ltd., are justifiably 
proud of the fact that Ezride 
batteries were used in connec- 
tion with all the wireless equip- 
ment on board the R33 during 
her recent adventurous voyage. 
To no small extent the safety 
of the crew depended on the 
perfect functioning of the wire- 
less transmitting and receiving 
apparatus. 

* # + 


The reception in South 
Australia of 5XX is reported 
by a client of Messrs. G.W.I., 
Ltd., in a letter regarding the 
renewal of wireless valves. 
The a gt numbers several Australians 
among its clients. 


This 


+ * * 


Some of our readers may already have 
seen the novel delivery van now added 
to the Mullard Radio Valve Co.’s fleet 
of vehicles. The body of the van has 
been cleverly built as a huge model of 
a Mullard Master valve, embodying the 
well-known features of this popular 
component. 


+ * * 


The sole distributing agents for the 
‘© Anvil” duolateral coil former, covered 
by provisional patents Nos. 15022/24, are 
the Burwood Electrical Supplies Co. 
(1924), of 41, Great Queen Street, 
Kingsway, W.C.2. 
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FIRST INTERNATIONAL AMATEUR 
CONGRESS. 


A Record of a Strenuous Week. 


OR the express purpose of uniting the world’s wire- 
Jess amateurs, the International Amateur Radio 
Congress met for the first time in Paris during the 
week of April r4th.to 18th. It has proved, perhaps, the 
most important single step in international wireless organ- 
isation ever taken, the Congress being called at the sug- 
gestion made last year by Mr. Hiram Percy Maxim, 
President of the American Radio Relay J.eague. The 
aim is to set up a world organisation that will not only 
look to the interests of wireless amateurs but will create a 
spirit of goodwill and co-operation among experimenters 
in all countries. 

The matters to be ‘dealt g” 
with by the Congress were 3 
divided under two headings, © 
and separately discussed in l 
the assembly halls placed at | 
its disposal by the French 
Academy of Science. One 
group devoted attention to 
the discussion of inter- 
national legislation as 
applied to wireless trans- 
mission and reception. The 
other group drafted pro- 
posals for the co-ordinating 
of amateur interests through- 
out the world. Delegates 
representing twenty-four dif- 
ferent countries attended and 
represented such distant 
lands as Japan, Argentina 
and Brazil, and included 
even Russia and Germany, 
while in accordance with 
the proposals voiced: by 
Mr. Maxim, representa- 
tives of broadcast listeners 
were also present. It 
was noticeable that the 
transmitting amateurs were in 


Re Aa 


AMERICA, FRANCE AND BRITAIN. 
characterised the proceedings of the first International Amateur 


advisable for Committees ta formulate propositions to be 
voted on by members of the Congress with the privilege 
of brief discussion. The drafting of final recommenda- 
tions to be presented to any of the various Gavern- 
ments or to be further developed and worked upon were 
assigned to committees, consisting as far as possible of 
a representative from each country or at least permitting 
each country to have the power of voting. 

The Committee set up to deal with’the assignment of 
wavelengths recommended that private stations should 
occupy wavelength bands between 115 and g5 metres, be- 
tween 75 and jo metres and 
between “47 and 43 metres. 

The Committee on the 
Organisation of international 
tests and communication re- 
commended the adoption of 
Greenwich mean time for 
all tests, the standardisation 
of abbreviations regarding 
signal strength and weather 
conditions, and the drafting 
of regular schedules of com- 
munication between all 
countries. 

In putting the resolution 
that the International Ama- 
teur Radio Union be brought 
into existence, Mr. Maxim 
outlined the proposed con- 
stitution. It was suggested 
that temporary headquarters 

be sct up in America and that 
an official publication be 
instituted or appointed : 
< furthermore, it was stated 
~ that the new Union calls for 
san independent formation 
- outside the already existing 
“wer amateur organisations, and 
should be headed by a presi- 
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The genial spirit which 


a great majority, Radio Congress in Paris 1s typified in the above > Photograph. Left si and vice-president and 
e sre itai to right’ Mr. Hiram . m, America ; n, France; an av iftec i 
From Great = Britain 8 Nice Gerald Mause Guess Giitain, lave a specified number of 

twenty - two amateurs members, twenty-five being 

attended, headed by Mr. Gerald Marcuse. Among the suggested as the minimum. A membership subscription 


Americans present were Mr. Hiram Perey Maxim and Mr. 
K. B. Warner, secretary of the American Radio Relay 
League. Canada was represented by Major Borrett and 
Newfoundland by Mr. Loyal Reid. Representatives were 
also present from Denmark, Spain, Austria, Luxemburg, 
Holland. Portugal, Switzerland, Uruguay, Yugo-Slavia. 
(zecho-Slovakia, Italy, Poland, Belgium, Monaco and 
Siam. 

M. Edouard Belin, of France, presided over the Con- 
gress. Owing to the language difficulty, it was deemed 


54 


of $1 a year was recommended. 
The International Committee would be elected from 
among the representatives of the national organisations 
who would convene in all uneven years (1925, 1927, 
1929, etc.) to deal with the business of the Union. 
Existing national organisations will, as hitherto, carry 
on negotiations with their respective Governments on 
matters of amateur interest, whilst the International 
Union will aid in any wav it can with suggestions touch- 
ing directly on the international situation. The proposed 
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First International Amateur Congress.— 
constitution was unanimously adopted by the Con- 
gress. 

The Committee dealing with the draft of international 
call letters recommended for the most part that the present 
call letter system be maintained with the exception of the 
cases of Scandinavia and S. America, where the present 
two letter call signs might be altered to only ene. These 
recommendations were unanimously adopted. 


Election of Officers. 


The following officers were elected :— 


Hiram Percy Maxim (United States), International President. 

GERALD Marcuse (England), International Vice-President, 

K. B. Warner (United States), International Secretary and 
Treasurer. 

J. G. Mezcer (France) 


Frank BeLL (New Zealand) \ International Councillors. 


Commandant Mesny, who acted as Treasurer to the 
Congress, in rendering his report, showed a total ex- 
penditure of 13, 500 francs against total receipts of 
16,300 francs, leaving a surplus of 2,800 francs. He 
suggested that the residue might be devoted towards the 
publication of the proceedings of the Congress, or alter- 
natively, it could be handed over to the International 
Treasurer as a balance to help defraying the expenses of 
the next Assembly. 


International Language. 


Another item which received consideration was the 
report of the Committee deputed to deal with the adop- 
tion of an international auxiliary language. After 
revicwing some twenty artificial tongues, and also one or 
two national languages, it was unanimously decided to 
adopt Esperanto, since it is one of the oldest-established 
of the artificial tongues. The Committee recommended 
that Esperanto should be used as an auxiliary language 
for telephony work and for publications. In addition, 
telegraphic transmissions would be carried out in Esper- 
anto when the station operators have no other national 


A group of British delegates. 
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Several well-known amateurs will be recognised. 
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language by which they could understand each other. It 
was also decided that Esperanto should be adopted by 
the Congress as an auxiliary tongue in addition to the 
national languages. The discussion of this subject 
brought forth several interesting points. 

The Scandinavian group held out strongly: for English 
as an auxiliary tongue, claiming that it was the easiest 


of languages to learn, while those based on Latin or other 


During the Congress week, the President, M. Belin, entertained 
delegates at his home at Malmaison. M. Belin (centre) is here 
seen explaining a new device to en from Manchester. 


derivatives were found to be difficult to eis A dis- 
cussion on this point between the Polish, Japanese and 
Belgian delegates was conducted in Esperanto. 

Although the motion for the adoption of Esperanto 
was carried, Mr. P. K. Turner (England) and Mr. K. B. 
Warner (United States) voted against certain of the 
proposals, while the Scandinavians voted against its 
adoption. | 

At the conclusion of business the Russian Delegate 
stated that even at the present time he represented several 
thousands of amateurs, 
though he was not authorised 
to vote on any of the ques- 


tions. He hoped, however, 
that in future  delibera- 
tions of the Union ‘the 


Russian organisation ‘would 
be counted as one of its 
branches. | 
Delegates expressed their 
appreciation of the work 
that had been carried out by 
certain sections and mem- 
bers of the Congress, and in 
particular tendered their 
thanks for the hospitality 
arranged by the French 
representatives, who had 
made arrangements for 
excursions to the Eiffel 
Tower, St. Asise, M. Belin's 
teleautographic plant, and 
other sight-seeing tours. 
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_ A Review of the Latest Products of the Manufacturers. 

A SIMPLE BATIERY TESTER. by an internal steel spring, which pulls adjustable telephone earpiece connected in 
Those amateurs who build up their own the ‘fastener tirmly down on to the knob. the crystal circuit. The microphone is 
high-tension batteries by connecting to- On each fastener a projection similar to supplied with current from dry batteries 

gether a nomber of flashlamp batteries the terminal knob is formed on the side through the primary winding of a tele- 

will find the “Decko” tester useful opposite to the spring fastening. This phone transformer, and the loud-speaker 

in detecting faulty cells.. Two adjustable enables an indefinite number of connec-. is connected to the secondary terminals of 

tionseto be built up on a given terminal. the transformer. 


holder, one to the barrel.and one to the 
centre contact. By inserting a lamp in 


Fom@he sake of appearance, a special 
covegpd fastener is made to terminate the 
pile. | Connecting lugs for the connections 

-tu thé terminal are fitted to the side of 
each fastener, 


It is advisable to place the instrument 
in a position where it will not be sub-. 
jected to mechanical vibration. 

o000 


G.E.C. GRIP TERMINALS 


This snap terminal is a component The new terminals introduced by the 
) which we have no. hesitation in recom- General Electric Ço., Ltd., Magnet House, 
mending as being mechanically and Kingsway, London, W.C.2, are extremely 


metal arms are fitted to a flashlamp bulb 


The “ Decko” lamp holder for testing the 
sections of a high-tension battery. 


the holder, and bridging the arms across 
each battery unit in turn, the voltage may 
bə estimated by the brightness of the 
lamp filament. 

This accessory is made by Messrs. A. 
F. Bulgin and Co., 9-11 Cursitor Street, 
Chancery Lane, London, E.C.4. 


0000 


THE NEWEY SNAP TERMINALS. 


We have recently had the opportunity 
of examining a set of the snap terminals 
made by Messrs. Newey Bros., and sup- 
plied by Messrs. Pettigrew and Merriman, 
124, Tooley Street, London, S.E.1. ‘These 
terminals are extremely well made, and 
have evidently been designed with a ‘full 


` Rapid connection of a number of leads to 
a single point can be effected with the 
ewey snap terminal. 


knowledge of the requirements of the 
exnerimenter. 

A small metal knob forms the founda- 
tion of the terminal, and may be obtained 
ready for fixiug direct to the panel or in 
a form adaptable to existing terminals. 
The snap fasterers are held to this knob 


electrically sound. 
oo00 


A MICROPHONE AMPLIFIER. 
Users of crystal sets who would like to 
operate a small loud-speaker, and for 


whom the use of amplifying valves is pro- 
hibited from considerations of cost or 


Farge E. Sie 


= or red colours. 


well-made and give a neat appearance to 
telephone, aerial, and earth connections. 
The wire is firmly held by hinged jaws 
which are closed together by a sleeve of 
insulating material. Both spade and pin 
type terminals are supplied, and the 
insulators can be obtained in either black 
The retail price of these 
terminals is 6d. each. 


‘— 
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The ‘* Micro” amplifier in which a microphone relay consisting of an adjustable telephone 


earpiece movement and microphone is used to control the current 


passed through the 


loud speaker from a local battery. 


battery maintenance, will find in the 
microphone amplifier a possible solution 
of their problem. 

In the instrument manufactured by 
Messrs. Micro, Ltd., 52, Craven Street, 
London, W.C.2, a microphone button is’ 
mounted on the vibrating reed of an 
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THE “ MACITONE VALVESTAT.”’ 

Under this name Messrs, H. Clough & 
Co., Ltd., Yorkshire Street Mills, Bacup, 
are marketing a combined valve-holder 
and filament rheostat. The design is 
sound and the workmanship and finish 
good. A single moulding comprising the 
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valve-holder and the body of the resist- 
ance forms the foundation of the com- 
ponent. The resistance element is wound 
on a flat strip of insulating material 
which is clamped round the outside of the 
moulding. The contact spring is well- 
designed and is smooth in operation. It 
is secured to the plain spindle through the 
medium of an adjustable collar and grub 
screw. : 

The Valvestat can be obtained with a 


The combined filament resistance and 
valve holder of ee H. Clough & Co., 
td. 


6 ohm resistance for bright emitter valves 
or a 30 ohm resistance for dull emitters. 
Filament resistances of similar design 
without the valve-holder are also avail- 


able. 
0000 


H. & B. COIL HOLDERS. 

The H. & B. system of mounting basket 
coils has many ingenious features which 
will appeal to experimenters. Chief 
among these are the ease with which coils 
may be changed and the economy effected 
in the number of coil plugs required. 

Fach basket coil is clamped between 
two fibre discs and the ends connected to 
the terminal screws. The terminal nuts 
are grooved and are held by the wire 
springs on the coil plug. In 
a two coil holder, therefore, 
only two coil plugs 
needed, and an indefinite 


Are 


number of coils may be pui 
with 


into commission the 


dise mountings. 


Wireless 
World 
A very neat and compact variable coil- 


bolder is also available. The coil-holders 
are cylindrical in shape and are actuated 


The H. & B. geared two-~coil holder. 


by a friction drive on an annular rubber 
ring between the sockets. The mounting 
and construction of the holder is sturdy, 


te ee epee an oe ey 


and the movement 
Is consequently free 
* back-lash,”’ and responds 1 
stantly to any movement of the control- 
ling knob, Terminals are provided on the 
bearing posts, and flexible connections 


have been eliminated. - 
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A convenient plug-in coil mounting for basket type inductances. 
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Both two and three-coil holders are 
available at very reasonable prices. The 
address of the manufacturers is: Messrs. 
Hall & Brenard, Ltd.. London Terminal 
Aerodrome, Croydon, Surrey. 

o0o0”0 > 


THE FIVE POINT CRYSTAL, 


We have had an opportunity of -testmg 
the ** Five Point’ erystal which is bemg 


Messrs. Mi:vo, Ltd., 32, 
Craven Street, Londen, W.C.2, The 
crystal is yellowish white and metallic in 
appearance, and crystallises on the cubic 
system. It is extremely hard, being cap- 


marketed by 


-able of scratching glass, and is unaffected 


by the heat applied when setting in 
fusible alloy. Indeed, the crystal may be 
set in ordinary solder or lead if desired. 
This resistance to heat is undoubtedly a 


The new Siemens 
battery of large 


very valuable property, which suggests 
that the crystal should prove very success- 
ful in reflex circuits. 


_ The crystal may be used in conjunction 


with a metal point or with a zincite 
crystal. ‘The catwhisker contact was 
rather sensitive to pressure. but gave 
results equal to synthetic gelena when 
properly adjusted. 

The average resistance of the orystal 
under normal operating conditions is of 
the order of 3.000 ohms. 
low, and the damping effect on associated 
circuits will be well marked unless spec.al 
precautions are taken. 

ooo0o0o 


LARGE CAPACITY H.T. BATTERIES. 


Messrs. Siemens Bros. & Co., Lid., of 
Woolwich, are introducing a new type of 
high tension hattery larger im size than 
the usual pattern now in such general 
use. The steady growth in the use of 
multivalve receiving sets fitted with 
amplifying valves requiring heavy plate 
currents has created a demand for bat- 
teries of liberal ampere capacity, the 
batteries made up with small size cells 
being, if not useless for the purpose, 
exceedingly expensive to maintain. The 
individual cells with which these new 
batteries are constructed are almost 
double the diameter of the small patterns 
used hitherto. 


This is rather ` 
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Dorking and District Radio Society. 

“The Care and Maintenance of Accu- 
mulators’’ was the title of an instructive 
lecture recently delivered by Mr. G. E. 
Taylor. Useful information was given on 
the composition of accumulators and 
methods of charging and testing them. 
Mr. Taylor also provided some valuable 
hints on how to prolong the life of accu- 
mulators. 

The new headquarters of the Society 
are at St. Paul’s School, Dorking. Hon. 
secretary, Mr. A. J. Child, High Street 
P.0., Dorking. 


Hornsey and District Wireless Society. 

A cinematograph lecture on “The His- 
tory and Uses of Electricity’? was 
delivered at the Society’s last mecting 
by Mr. Westgate. The lecturer gave a 
summary of the most important dis- 
coveries in electricity, and drew diagrams 
on the blackboard of the early types of 
electrical apparatus. The uses of elec- 
‘tricity were illustrated by cinematégraph 
films kindly lent by the British Thomson- 
Honston Co., Ltd 


Wireless Transmission of Photographs. 

An interesting lecture on the above 
subject was delivered by Mr. A. Clements 
before the Winchester Photographic 
Society on April 14th. 
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club news of general interest. 
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Secretaries of Local Clubs are invited to’ send in for publication 
All photographs published will 


be paid for. 


Mr. Clements said he made his first ex- 
periments in wireless 25 years ago, with 
spark transmission and a Branly Coherer. 
He dealt in detail with some of the sys- 
tems invented tor the successful trans- 
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FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 29th. 
Manchester Radio Scientific Socicty.—- Open 


meeting. . 
WEDNESDAY, MAY 6th. 
Institution of Electrical Engineers, Wire- 
less Section.—At 6 p.m. (light refresh- 
ments at 5.30 p.m.). At the Institution, 
Savoy Place, W.C.2. Captain H. J. 
Round, M.O., and Messrs. T. L. Eckers- 
ley, K. Tremellen and F. C. Lunnon, 
of the Research Dept., Marconi’s Wire- 
less Telegraph Co., Ltd. “ Report on 
Measurements made on Signal Strength 
at Great Distances during 1922 and 
1923 by an Expedition to Australia.” 

Golders Green and Hendon Radio Socicty.— 
At 8 p.m. At the Club House, Willi- 
field Way, Golders Green, WN.W.11. 
Informal meeting. 


THURSDAY, MAY 7th. 


Kensington Radio Socicty.— Lecture: “The 
Manufacture and Uses of Condensers for 
Radio and other Purposes.” By Mr. 'H. 
Andrewes, B.Sc., of the. Dubilicr Con- 
denser Co. 


QOD DODO DOD OOS OOOO 


mission and reception of photographs, 
black-and-white pictures, writings, etc., 
during recent years, particularly those of 
Monsieur E. Belin, of France, and Mr. 


THE WIRELESS STAFF AT MOSUL, IRAQ. Special interest attaches to this photo- 
graph which reached us with the message. ‘‘ From the staff at Mosul, who devour the 


new Wireless World with 

is seen in the front row wit 
Pride. 
iraq and England. 


reat zest each week.’’ 
his N.C.O.s, Flight Sergt. 
GH1, the Mosul station, was the first to establish direct communication between 
It will be remembered that Lieut. Durrant was the wireless officer 


Flight Lieut. R. F. Durrant, A.F.C., 
all, Sergt. Adams, and Corporal 


on board the R34 on her Atlantic voyages. 
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R. H. Ranger, of the Radio Corporation 
of America. Mention was also made of 
the remarkable show of wireless photo- 
graphs by Dr. Francis Jenkins at the last 
exhibition of the Royal Photographic 
Society in London. l 

The original work of Belin was out- 
lined, diagrams and explanatory sketches 
being given on a blackboard. The stylus 
or point method consisted of working 
over the uneven surface of a gelatine 
negatıve of the subject, and the variations 
thus caused were transformed into elec- 
trical pulses by the connected diaphragm 
of a sensitive microphone. This method 
was used in the case of half-tone photo- 
graphs. For black-and-white drawings 
and manuscripts a simpler relay circuit 
was employed for the transmission, In_ 
the receiving instrument of Belin’s an 
extremely delicate mirror galvanometer 
was used, damped with oil, the mirror 
throwing every pulsation of current on: 
to a graduated wedge, the transmitted 
light being collected by a lens and con- 
centrated as a spot of light on to a sen- 
sitive film. 

The problem of synchronisation was 
cleverly solved by the action of a clock 
pendulum opening and closing a relay 
circuit. This system had been success- 
fully used for sending messages from air- 
craft to stations -on the ground. 

The work of Caselli, Korn, and Thorne. 
Baker was briefly dealt with, also the 
working with half-tone photographs 
printed in fish-glue on metal foil attached 
to a spirally rotating drum, the electrical 
current being broken when the metal 
ftylus passed over the insulating screen- 
formation of glue squares and lines. 


Golders Green and Hendon Radio Society 


Mr. F. McCabo delivered a valuable 
lecture on ‘‘Measuring Instruments and 
their Functions ’’ at the Society’s meet- 
ing on April 15th. The lecturer described 
numerous types of moving iron, moving 
coil, and hot wire instruments, and dealt 
with the advantages and disadvantages 
of each type. Later in the evening Mr. 
McCabe dealt with the Wheatstone 
Bridge and the potentiometer, and 
explained how the latter, one of the most 
reliable of instrumeuts, was used as a 
standard for the measurement of current, 
E.M.F. and resistance by opposing an 
unknown by a known E.M.F. 

The Society now boasts of a member- 
ship of over 150. There still exist a few 
vacancies, however, and all interested 
should obtain particulars of memborship 
from the hon. sec., Mr. W. J. T. Crewe, 
“The Dawn,” 111, Prince’s Park Avenue, 
Golder’s Green, N.W.11. 
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THE LATE MR. GODFREY C. ISAACS. 


The Passing of a Great Wireless Personality. 


r | VHE death of Mr. Godfrey C. Isaacs, siih tick 
- place on Friday, April 17th, and was referred 
to briefly in these columns last. week, removed one 
of the most” forceful personalities in the field of wireless 
sey elopment. 
` Mr. Isaacs’ asso- 
ciation with wireless 
dated from 1910, 
when, at the invita- 
tion of Mr. Mar- 
coni, he became 
Managing Director 
of Marconi’s Wire- 
less Telegraph Co., 


Ltd., and subse- 
quently of the Mar- 
coni International 


Marine Communica- 
tion Co., Ltd: From 
that time until with- 
in a few months of 
his death, Mr. 
Isaacs laboured 
without intermission 
for the advancement 
of the two com- 
panies. 


The late Mr. Godfrey C. Isaacs. 

\ During 
Isaacs’ tenure of office with the Marconi Company, many 
outstanding changes occurred in wireless theory and prac- 


Mr. 


tice, all tending to revolutionise the existing administra- 
tion and thus add to the ditficulties of management. 

In 1rgto the Marconi Company’s work was mainly con- 
Hned to the installation of wireless on ships, a department 
which has now grown to immense proportions. Under 
the régime of Mr. Isaacs, however, the Company soon 
had an international network of agencies in many foreign 
countries, and moreover its authorised capital was. nearly 
quadrupled. Shortly after Mr. [Isaacs assumed the 
Managing Directorship of the Company he was called 
upon to face a controversial political enquiry which has 
now happily been forgotten, but this and the many colli- 
sions which, on behalf of his Company, he sustained with 
the Post Office, must have involved no small physical 
and mental strain. Such must also have been the effect 
of his long and strenuous efforts to further the Imperial 
Wireless Chain, which is at last nearing fruition 
Finally came broadcasting, which opened up a new set of 
problems, bringing with them questions of patents, con- 
tracts and business rivalries. 

Those who were intimately acquainted with the early 


stages of the development of broadcasting in this 
country will always associate the name of Mr. Isaacs 


with the formation of the British Broadcasting Company. 

Mr. Isaacs was a dominating personality in commercial 

wireless circles, and he foresaw the hopeless situation 

which would arise if the privilege of broadcasting were 

to be granted to a number of individual concerns with con- 
B8 
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flicting influences. No doubt Mr. Isaacs’ interest and 
attitude towards the introduction of broadcasting was 


dictated by his concern for the welfare of his company ; 
but no one can deny that in serving his company in this 


respect he also serv ed the best interests of the public in 
helping to bring into being the broadcasting organisation 
which, in principle at least, is unequalled in the world. 

In his business aspirations Mr. Isaacs recognised no 
houndaries ; he was a determined and fearless fighter in 
the cause of his convictions, and, with his unlimited capa- 
city for work and his devotion to the interests of the con- 
cern with which he was linked up, he earned the esteem 
of all those who had the privilege of working in associa- 
tion with him and the respect even of those whose business 
interests were opposed to his ambition. 

At the time of his retirement in November, 1924, 
on the insistent advice of his doctor, Mr. Isaaes remarked 
that he had been working for forty-three years without a 


Mr. vere C. Isaacs 
whom 


hotographed with Senatore Marconi, with 
e was so long associated. 


t 


holiday. ‘‘ All I want for the moment,” he said, “ is 
sleep, rest and peace. I may not be away a year.”’ 
Mr. Isaacs was one of a distinguished family, his 
illustrious brother being Lord Reading, Viceroy of India. 
He married Madame Perelli, the opera singer, and she 
and two sons survive him. 
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_A Section Devoted to New Ideas and Practical Devices. 
IMPROVING CONDENSER BEARINGS. 


There are on the market at the 
present time many cheap variable 
condensers the performance of which 
is marred only by badly fitting bear- 
ings. The usé of spindles threaded 


throughout their entire length is often ~ 


the cause of trouble. The defect can 
be cured, however, in the following 
manner. 


TAPERED NUF 
REPLACING SPRING 
WASHER 


BUSH COUNTERSUNK 
TO FIT NUT 


Remedying a badly fitting condenser 
spindle by means a a tapering nut and 
! ush. 


The spring washer employed to - 


give friction to the movement should 
be replaced by a lock-nut specially 
tapered in the lathe. If the bush 
- is, at the same time, chamfered to 
fit the taper on the nut, a self- 
centring bearing will result.: By care- 
ful adjustment a suitable tension can 
be imparted to the movement of the 
vanes.— J. G. W. T: 


cooo 


TELEPHONE TRANSFORMER 
CONNECTIONS. 

When a telephone transformer is 
used to supply a low-resistance loud- 
speaker, high-resistance telephones: 6r 
a high-resistance loud-speaker may 


be used. without disturbing any con- 


nections if the primary winding of 
the transformer is used as a “ filter 


H.R. 


TELEPHONES Pp 


OUTPUT 


amfd 


L.R. TELEPHONES 


Method of connecting an output trans- 
former for using high or low resistance 
telephones or loud-speaker. 


feed ’’ choke coil. A suitalle arrange- 
ment of the connections is given 
in the accompanying diagram, This 
system is particularly useful when a 
loud-speaker has to be operated at a 
considerable distance from the’ re- 
ceiver, as telephones can be connected 
temporarily in the circuit for tuning 
purposes without disturbing the loud- 
speaker connections.—D. B. 
. ooco f = 
MOUNTING BASKET COILS. 

A simple method of mounting 
Lasket coils is illustrated in the ac- 
companying diagram. The ends of 
the coil are soldered to brass or 
copper bands clipped over the coil it- 
self. Strongly made coils, prefer- 
ably bound up. with thread, are 


INSULATING TAPE 


BRASS STRIPS 
BENT ROUND 
/ EACH COIL 


Brass strips bound on to the coil provide 

for making contact with the winding. 

The simple ebonite mount facilitates the 
changing of coils. 


essential to the success of this mcthod, 
and they should be protected with 
strips of black adhesive tape where 
the contact bands are fixed. | 

The coil holder consists of two 
parallel spring clips screwed at a 


- 


_ efficient 


suitable distance apart to a strip of 
thin ebonite. The clips are con- 
nected to the plug and socket holder 
screwed to the lower end of the 
ebonite strip. 

The holder is quite cheap to make, 
and it will be found that coils can 
be changed with great facility.—S. S. 

o000 
A TELEPHONE TRANSFORMER FOR 
H.R. AND L.R. TELEPHONES. 


When telephones of both high and 
low resistance are to be used in a cir- 
cuit it is customary to connect the 
high-resistance’ telephones in serics 
with the primary winding of- the 
transformer used to feed the low- 
L.R.SECONDARY 


H.R SECONDARY N _ 
- PRIMARY hp a a 


i (3 


i 
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Transformer with double secondary to, 
suit high or low resistance telephones. 


resistance telephones. A far more 
method, and one which 
climinates the D.C. component of 
the anode circuit from the H.R. 
telephone circuit, is to construct a 
special telephone transformer with 
separate secondary windings to suit 
both types of telephones. 

Constructional details of a trans- 
former that proved very satisfactory 
are as follows. The former con- 


sisted # two square ebonite end 
plates fixed to a tube in. in in- 
ternal diameter and 4łin. long. 


The primary was wound on first 

and consisted of 11,000 turns of 

No. 42 D.S.C. copper wire. After 

insulating with several layers of 

waxed paper, an equal number of 

turns of the same gauge of wire were 
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wound on to form the secondary 
winding for H.R. telephones. : The 


low-resistance winding consisted of.. 


145 yards of No, 38 D.S.C. wire 
wound over wax paper insulation on 
the high-resistance winding. ‘An iron 
Wire core 14in. in length was used 


and bent back over the windings to 
form a closed magnetic circuit.— | 


A. F. R. 
ooo0oo 

MARKING OUT VALVE SOCKETS. 

The positions of the four holes for 
the socket of a valve holder can. be 
marked without the aid of a special 
template by the following simple 
method. Mark on the panel with a 


scriber two lines at right angles over 
the position to he occupied by, the 
Then take a piece of 


valye holder. 


Setting out the positions for valve holder 
drilling by means of a soft paper template. 


blotting paper 1lin. square and im- 
press upon it the four pins of a stan- 
dard valve. The paper can now be 
placed over the centre lines and ad: 
justed by eye until the marks made 
by the valve legs coincide with the 
lines. The diagram shows the -final 
position occupied by the paper, and 
it only remains to mark the position 
of the holes with a sharp point 
pressed through the centre of the 
valve leg marks.—R. B. 
90090 
A COUNTER FOR COIL-WQIDING 
MACHINES 

When winding basket or honev- 
comb coils, the attention is fully 
occupied in guiding the wire, and 
attempts to make mental note of the 
number of turns are generally 
unsuccessful. The total number 
of turns in a finished coil may 
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be estimated in the case of simple 
basket coils by “doubling the number 
visible on one side of a spoke. The 
estimation is not so easy where com- 
plex windings are used and a turn- 
counter becomes a necessity. 

The diagram shows the construc- 
tion of a counter that can be assem- 


An easily constructed reyolution counter 
for use in the construction of basket coils. 


bled at small cost. The coil former 
is mounted to rotate on a long 
screwed spindle. The rotation of the 
screw causes a spring pointer to 
travel over a paper scale, which is 
calibrated by a trial run. The 
pointer is carried forward by two nuts 
which are filed in such a way that 
the pointer may be returned to the 
commencement of the scale without 
disturbing the process of winding.— 
J.G. W.T. 
ooo0oo0o 


TERMINAL CONNECTIONS FOR 
TELEPHONE PLUGS. 


When only one pair of telephones 
is available, and 
are made permanently to a tele- 
phone jack, considerable inconveni- 
ence jis experienced 
when it is desired 


Useful adapter for 

use with telephone re- 

ceivers fitted with plug. 
connector. 


to use the tele- 
phones in an experi- 
mental circuit not fitted with jacks. 
The difficulty may be solved by fit- 
ting a special ‘jack with terminals in 
the manner indicated. The circuit 
connections are then attached to the 
two terminals and the. telephone plug 
inserted in the ordinary way.— 


1. H. T. C. 


coco 
A PLUG-IN AERIAL TUNING UNIT. 


Tt is convenient, when employing 
an apeniodically coupled aerial cir- 


the connections 
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cuit, to mount the aerial and secon- 
dary coils on a four-pin holder that 
can be plugged into an ordinary 
valve holder. The same system of 
connections should be employed 
throughout the series; the secondary 
coil may be connected between what 
are normally the grid and plate pins, 
while the filament pins may serve as 
the aerial and earth connections. For 
very short wavelengths the pins may 
be inserted in an ebonite platform 
carrying some form of low-loss cols, 
while for longer wavelengths high- 
frequency transformer bobbins are 
useful. When only one slot is avail- 
able. the secondary winding should 
be wound first with the aerial turns 
on the outside, separated by a few 
layers of waxed paper.—P. R. M. 
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VALVE SET SWITCH. 


A single pole switch fitted with two 
contacts assembled in line can be 


a 
SWITCH ARM i 


N) 


TO FILAMENT 


Switch for disconnecting both H.T. and 
L T. batteries. 


made to disconnect both filament and 
high-tension batteries, for taking the 
receiving set out of operation. The 


EBONITE OR METAL 


TUBE 


j 
TELEPHONE JACK 
arm of the switch is connected to the 
common H.T. and L.T. negative 
leads, and the contacts are joined to 
the negative terminals of the two bat- 


teries. It is advisable to arrange the 
connections so that the filament circuit 
is Closed first. The application of a 
single pole battery switch can be 
further extended by fitting it with 
contacts on both sides of the centre, 
so that, by throwing over, voltages 
can be changed to suit various types 
of valves.—H. M. 
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Construction of a Buzzer 
Wavemeter. 


For adjusting a crystal receiving set the use of a 
buzzer is almost indispensable. Several commercial 
receivers are provided with buzzers, and the home 
constructor is here given a design for a simple testing 
wavemeter which can be fitted as an auxiliary to 
his receiver. By the insertion under spring tags 
of a condenser overwound with wire which forms a 
complete closed oscillatory circuit, the attachment is 
brought into operation. 
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By F. H. HAYNES. 


HEN valves are used in a receiver solely for 

W broadcast reception, there is little need for the 

use of a testing buzzer, owing to the ease with 
which tuning adjustments can be effected by making use 
of the local broadcast transmission. . Thus, whilst not an 
essential for valve reception, a tuned buzzer does pro- 
vide a means for making tuning adjustments to a given 
wavelength, and affords a test that everything is in order 
prior to actual reception. In the case of a crystal set 
the use of a tuned buzzer will obviate the need for making 
adjustments during reception. 

A buzzer wavemeter consists of a battery and buzzer 
connected in series in a circuit which is completed through 
the.turns of an inductance across which is joined the 
tuning condenser. In the usual form of construction the 
wavelength of the oscillations which are set up is ren- 
dered continuously changeable by the use of a variable 


condenser, while the inductance may be tapped in order 


to give a wide tuning range. When adjusting a receiver 
to one wavelength only, there is no need to provide these 
variables, and the wave- 
length of the oscillations 
emitted may be deter- 
mined by a unit compris- 
ing inductance ang con- 
denser both fixed in value. 
This permits of the sim- 
plified form of construc- 
tion shown in the accom- 
panying illustrations. 
The tuned unit which 
governs the wavelength is 
made up from a Dubilier 
Ey type 620 condenser, and, 
A 400 metre unit wound with by means of a pair of 


No. 30 double silk-covered wire i 
around a ©0002 mfd. con denser. wooden arched pieces, can 
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be overwound with the wire forming the inductance. The 
screw terminals of the condenser carry tags on which the 
ends of the winding are terminated, whilst they also serve 
to engage under the spring contacts which are connected 
to the battery and buzzer. When the condenser has a 
capacity 0.0002 mfd. it will be found that with a 
winding of No. 30 D.S.C., an optimum wavelength 
of 400 metres cannot be reached with a single layer. The 
space on the wooden pieces 
allows for winding on about 
27 turns, and the required 
inductance must therefore be 
produced by winding on ad- 
ditional layers. Successive 
layers are best separated with 


small wooden pegs; pieces i= 
of match stick serve the pur- Typical buzser wavemeter 
circuit. 


pose quite well, and these 
may be held .in position while winding by over- 
winding with a piece of spare wire. When a layer 
is completed, the wire may be temporarily held in posi- 
tion by a touch of sealing wax. The wire should be 
taken across the winding so that all layers commence 
from the same side. Three layers wound in this manner 


„on a condenser of stated capacity of 0.0002 mfd. pro- 


duced a moderately sharply tuned wave of roughly 390 
metres. 
-Wavelength wnits built in this manner may evoke 


criticism. Firstly, the unit is not robust, and, in conse- 
quence, may not be constant, owing to the liability of 


mechanical damage, and, secondly, that the metal plates 
of which the ‘condenser is composed form a centre core 
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Wavelength Units.— 

to the winding. With ordinary care, however, a slip-in 
unit will be found sufficiently durable for practical use 
without the windings becoming deranged, whilst the in- 
fluence of the metal plates in the centre of the coil, 
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Constructional details of the ebonite pieces and spring clip. 
Sizes of holes: A, 6 B.A.; B and D, clearance hole for 6 B.A. 
screw and countersunk. C, 8 B.A. E, jin. and countersunk. 
. F, yin. hole to pass connecting wire. G, clearance hole for 6 B.A. 


although appreciably controlling the inductance of the 
winding, does not produce any observable flatness of 


tuning when used for adjusting a crystal receiver, par- 
ticularly as the latter, in itself, invariably consists of 


a flatly tuned circuit. 


“a 
=- o 


The box work carries the two-cell battery, and a thin wooden 

or cardboard separator protects the wiring on the underside of 

the panel. The ebonite uprights should be carefully adjusted as 

to height, so that reliable contact is made with the screw ter- 
minals of the condenser. 
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Turning to the construction, a wooden framework with 
cbonite top is made up to support a two-cell dry battery 
and for which all necessary dimensions are given. The 
pieces of wood must be accurately made to size, and. 
heing small, most of the work is accomplished with a 
tile. A slot in each of the side pieces is made to 
carry a thin piece of wood, ebonite, of even cardboard, 


ing on the underside 
of the ebonite piece 
from the almost in- 
evitable - corrosive 
action of the drv 
battery. Pieces of 
thin brass or copper 
about ĝin. x rin. are 
attached by means 
of screws to the 
inner faces of the 
wooden side pieces. pieces of wood os semi-circular section 

BY means Of these raa arated by amell wooden pees 

contact is picked up | 

with the battery, and its spring tags are bent back to make 
rcliable connection. 

The buzzer must be a good one, for it must be capable 
of operating through the several layers of moderately tine 
wire which form the tuning inductance and which pos- 
sesses appreciable resistance. An Erriccson buzzer was 
used in the instrument shown, and was a standard type 
having a resistance of 25 ohms. The non-inductive 


~A 


Dimensional detalis 
for constructing the 
— base. 


shunt across its windings was-made from 4 yards of 
No. 44 D.S.C. Eureka wire wound on a slip of card- 
hoard covered with empire cloth and packed in under 
the base when screwing down. An -alternative arrange- 
ment might consist of a small ebonite or wooden spool 
secured to the upper face of the ebonite. The non- 
inductive winding is, of course, produced by measuring 
aff the required length of wire, doubling it, and winding 
on the.two strands together. 

As a testing set, it may be permanently attached to the 
side of the receiver with the two spring prongs projecting 


upwards, so that the wavelength unit rests on the ebonite 


uprights. 
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NEWS FROM 


Summer Programmes. 
The B.B.C. 
best means of 


has been considering the 
catering for listeners 


during thè summer months: The balance 
of opinion among the wireless public is in 
favour of music and still more music— 
not melodies of the classical variety, but 
honest-to-goodness jazz and foxtrot music. 
Listeners are, therefore, to get what it is 


believed the’ bulk of them want. and 
negotiations are proceeding for the incor- 
poration of a bigger share of dance enter- 
tainment. Meanwhile it is singular to 
remark that from a musically inclined 
area such as that round New castle, should 
come to the B.B.C. a demand for more 
lectures and public speeches -than are 
given to-day. 
o0o00 


Broadcast Chats. 


The new series of Talks which has just 
commenced should go a long way towards 
satisfying Newcastle listeners, for during 
the next three months many distinguished 
people will discourse on Sport, Finance, 
the Drama, Natural History, 
Music, and Films. 

Admiral Davidson, who brcadcast on 
April 25th, the anniversary of the land- 
ing on Gallipoli, was able to speak 
authoritatively, for he personally took 
part and landed with every av ailable man 
from H.M.S. “Cornwallis”? to support 
the landing party on the South Beach. 


oo00 


Canterbury Cathedral. 

In transmitting a special service from 
Canterbury Cathedral on June Sth, the 
B.B.C. will add another to the growing 
list of places of worship where the value 
of broadcasting has been realised. 

Llandaff, Liverpool, and Birmingham 
are among the Cat edrals from which ser- 
vices have been broadcast, and on some 
oo Sundays as many as three Bishops 
have been broadcast from various stations 
during the same evening. 

0000 


A Congregation Rehearses. 

Prior to the beginning of the service at 
St. Martin's, Trafalgar Square, the other 
Sunday, when the Bishop of London 
broadcast an address, the organist came 
down from the organ loft and placed him. 
self in front of the choir stalls, from 
which point, he conducted a full dress re- 
hearsal with the assistance of the wait- 
ing congregation, which numbered about 
5,000 persons. His idea was to get every- 
body to keep time in the singing of the 
hymns, and he compressed within the 
space of ten minutes a useful little musi- 
cal lesson, the result being evidenced in 
the reception of the subsequent service in 
tle homes of listeners throughout Great 
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FUTURE FEATURES. 


Sunday, May 3rd. n$ 


ALL Stations.—ll p.m., Military 
Sunday Service, relayed from 
York Minster. 

Lonpon.—4 p.m., Organ Recita! 

* relayed from the. National In- 
stitute for the Blind. 

EouRNEMOUTH.—4 p.m., The J. H. 
Squire’ Celeste Octet. 

CarpurF.—9 p.m., Old Masters—II. 

Monday, ' May Ath. 

Loxpon.—8 p.m., Band of H.M. 

Scots Guards. 


BouRNEMOUTH.—8.30 p.m., Speeches 


relayed from the Dorset 
Dinner, Holborn Restaurant, 
London. Ho 
Carpirr.—7.30 p.m., Concert re- 
layed from Central Hall, 
Newport. 
: ABERDEEN.—8 p.m.. Ballad Concert. 
: Tuesday, May Sth. 
: 5XX.—9 p.m., All Arts Week 
Concert, relayed from Gros- 


venor House. 
Loxpon.—8 p.m., Symphony Con- 
cert. S.B. to all stations. 
“~ Wednesday, May 6th. 
Lonpon.—10.40 p.m., “The Cor- 
onation Anthem ”? (Handel) in 
commemoration of the Coron- 
ation of His Majesty the King. 
S.B. to other stations. 
BirMINGHAM. —8 p.m.. Opera: 
‘The Magic Flute ” (Mozart). 
Giascow.—8 p.m., Symphony Con- 
cert. S.B to other stations. 
Thursday, May 7th. 
Loxpon.—8 p.m.. Chamber Music : 
Brahms and Tchaikovsky. S.B. 
to other stations. 
Betrast.—8 p.m., Springtime Pro. 
gramme. 
Friday, May 8th. 
NEWCASTLE.—8 p.m., ‘Symphony 
Concert. 
Saturday, May 9th. 
Loxpox.—8 p.m., Community Sing- 
ing Concert, relayed from the 
Albert Hall. 
MANCHESTER AND 5XX.—8 p.m., 
“Old Masters.” 
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THE STATIONS. 


Britain and Europe. Many reports after- 
wards reached the B.B.C. headquarters 
stating that no religious service had ever 
before been so perfectly received. 


O O 


Savoy Bands on Mount Olivet. 


To turn to the other side of the picture, 
a story is current that a prominent Eng- 
lish peer listened to the Savoy Bands the 
other day from Monnt Olivet, of all 
places ! 
ooo 


“ Duettists Miles Apart.” 

The services of distinguished musicians 
will become available to a greater extent 
as the B.B.C. perfects its plans for broad- 
casting duettists, or even a greater number 
of performers, who may, owing to other 
engagements, be unable to attend simul- 
taneously at the same hall or studio. It 
is practicable to transmit a violinist from, 
say, London, at the same time as a piano- . 
forte accompaniment is being broadcast 
from, say, Birmingham or Cardiff. Much 
of the trouble of arranging dates con- 
venient to all the artists required for a 
performance, to say nothing of the ex- 
pense or travel, would thus be eliminated. 
The only technical difficulty of any im- 
portance would be an alternative to the 
employment of identical wavelengths. 
Reception would probably be undertaken 
at a central B.B.C. station and the music 
re-broadcast thence for the benefit of 
listeners. 

o0ococo 
A Contented Listener. 

It is due to the inexplicable twist in 
human nature that the majority of people 
never take the trouble to write to the 
B.B.C. unless they have a complaint to 
unload on headquarters, and it is only 


when the Company comes within easy 


distance of its third anniversary that a 
letter arrives from a listener saying: 

“I and my family are completely satisfied 
with the B.B.C. programmes.” Mark the 
compliment contains no reservation. This 
is the first letter received expressing un- 
qualified approval, and as such it deserves 
to be hung in a frame of gold—if the 
Company could afford the necessary 
outlay. 

o000 
The Radioviews. 

Of recent items broadcast from 2L0 the 
“Westward Ho! Radioviews ’’ have cofne 
in for a large share of praise, much of it 
from listeners who say that they first 
read the book thirty or forty years ago. 
One writer says : “The background noises 
were most realistic. For instance, the 
sea-water was wonderful. How do you 
do it?” To which the B.B.C. replies: 
“That is a trade secret and may not be 
divulged.” 
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The fact may, however, be revealed 
that in the early days of broadcasting, 
when it seemed certain that future de- 
velopment would be to a large extent in 
the direction of giving the public a repro- 
duction in sound of events which took 
place outside the studio, an attempt was 
made torèlay the noise of the surf break- 
ing on the sea-shore ‘‘somewhere down 
South ” but on that particular night the 
sea was calm and the relay was far from 
being -a success. 


ocoo 


Sea Battle by Microphone. 

By the way, the most ambitious effort 
vet attempted in conveying sounds by 
wireless is promised to listeners shortly. 
The noises will include those made by a 
submarine travelling on the surface and 
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RELAYING BRITISH PROGRAMMES 
IN U.S.A. These photographs were taken 
at Belfast, Mainc, and depict the appara- 
tus and antenne of the powerful receiving 
station which picks up programmes from 
2LO and 5XX. From Belfast the trans- 
missions are relayed on a short wave- 
length, intercepted by WJZ, New York 
or KDKA, Pittsburgh, and re-broadcast 
by those stations. 


below the water, hydrophones, depth 
charges, and all the tumult of modern 
warfare at sea. 
tain to cause listeners a good deal of 
astonishmert by its realism. 

0000 


Education by Radioview. 

Reverting to the ‘‘Radioviews,’’ one 
correspondent declared that he would 
have all chamber music wiped out and 
‘*Radioviews ° substituted as a regular 
feature of the programmes. That, of 
course, would not suit the main body of 
listeners; but we may prophesy that 
“Radioviews °’ and drama generally will 
receive greater attention from those re- 
sponsible for the arrangement of pro- 
grammes in course of time, as it is 
realised that educational lessons should 
include representations of great episodes 
in history along dramatic lines. 
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` Was it Niagara? 


_ Another effort in realism which may be 
recalled while we are on the subject of 
radioviews and sound effects was the 
transmission from Radio-Paris, a month 
or so ago, of the ‘‘ Maremoto ° scenario. 
composed by Messrs. Pierre Cusy and 
Gabriel Germinet, and relayed to all 
B.B.C. stations from Chelmsford. Several 
hundred listeners wrote to the B.B.C. 
with reference to the errors which had 
been intentionally introduced> into the 
scenario. One listener hazarded_ the 
guess that it must indeed be a terrifying 


experience to be shipwrecked in ‘‘ Darkest 


Africa!” Another wanted to know 
whether it was not the case that signals 
of distress were made in the universal 
code—in Marse, and added: ‘‘The 


drowning episode sounded remarkably 
like the final ‘one’ before going home.” 

A third correspondent, forsaking levity, 
gave as his impression that the ‘“‘sea and 
wind were really being transmitted—if 
not it was a realistic imitation.” And 
vet a fourth thought that the catch was 
that the ‘‘sea rushing ” effect was pro- 
duced by broadcasting the Niagara Falls. 


oooo 


Penny-in-the-Slot Wireless. 

In an article just published, a well- 
known London journalist asks: ‘‘Whbhy 
should not wireless, which in due course 
will be in every house, be treated as we 
now treat gas and electricity? Whiy 
not, say, a meter in every house by which 
the user could pay as he used?” The 
idea of wireless in every house was put 
forward in these notes several week. ago, 
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and now comes the news that a Sheffield 
builder is erecting the first real wireless 
eqnipped house. He has provided an 
aerial and earth, properly connected up 
to a central switchbcard, from which 
wires are run to every room; all the wires 
are hidden in the same way as the electric 
light wires and gas pipes. All that can 
be seen are the switchboard and a plug in 
each room. The householder will merely 
provide earphones and plug in from any 
or every room simultaneously as required. 
(He will, of course, also provide his own 
receiving set.) 
aooo 


Meter Difficulties. x 


As regards the meter idea, this sounds 
impracticable. It would probably cost a 


' good deal more per annum in the long 


run if a coin of the realm were inserted 
in the slot for a measured period of enter- . 
tainment than the annual cost of the 
licence fee. The present average cost of 
a penny per programme is surely far 
better value than a penny-in-the-slot for 
an hour’s listening. 
oooo0o 


All the Winners! ; E> 
The class-paper which in its last issue 
requested the B.B.C. to give results of cer- 


tain sporting events, directed its appeal 
to the wrong quarter. The B.B.C. only 
broadcasts news supplied to it by the 
news agencies. i 


occo 


Licensing the “ Flat Earthers.” 


As mentioned in these columns last week, 
one of the several religious bodies who 
have their own transmitting station in 


America believes that the earth is flat. 


When they applied for a licence they 
were asked to give the latitude and longi- 
tude of their station. They refused, say- 
ing that latitude and longitude did not 
exist. A licence was forthwith refused, 
and they only obtained one eventually by 
stating that they were informed that the 
Jatitude and longitude were said to be 
so-and-so, 
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INTERFERENCE. 


PART III. 


An Examination of some Miscellaneous Cases of Interrupted Reception. 
By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 


N a certain laboratory there are a number of d.c. 
machines, some òf whose wave forms are probably 
worse in contour than the Bay of Biscay on a stormy 
day. Reception on almost any wavelength from 100 to 
20,000. metres—particularly on short waves, due to the 
disposition of the aerial—is accompanied by the usual 
noise concomitant with such conditions. A very appre- 
ciable improvement is obtained by putting 4 mfd. con- 
densers across the terminals of each machine. Low resist- 
ance chokes, as shown in the first article of this series,” 
have a profound erect but are generally. large’ and 
costly. 


With a skort low open aerial and the usual earth— - 


which is none too good—the machine noise is still there. 
An earth mat removed as far as practicable from the 
vicinity of the machines makes conditions better, whilst a 
frame aerial away from the machine is better still, pro- 
vided it has no earth connection. This indicates varying 
potential on the earth system. 

The degree of interference depends largely on the 
selectivity of the circuit. The receiving circuit comprised 
reaction with or without filter circuits, according as the 
reception was long or short wave, but these were used 
primarily for reducing jamming stations 
and atmospherics, although they assisted 
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Fig. 1.—Diagram showing dimensions of large and small aerials. 

The bulk of the latter was situated in a region subject to machine 
k _ induction. 

very materially in attenuating the machine noises. The 
machine interference on short waves was worse than on 
long waves, chiefly due to the fact that the greater portion 
of the short wave aerial—it was only 2oft. high at the 
upper extremity (see Fig. 1)—was situated in the 
vicinity of the machines, whilst by far the greater portion 
of the long wave aerial was well removed from them 
(zoo0ft. high, see diagram). Thus the average potential 
gradient on the aerial due to interference for the long 
wave aerial was much less than that for the short wave 
aerial. This was corroborated by using a frame aerial 
3ft. gin. square, when the interference was much in 


1 The allowable degree of interference depends upon the 
signal strength, 
interference strength 

increases. 


2 Wireless World, February 25th, 1925. 


ratio and decreases as the amplification 


excess of that with the large open aerial, due maialy 
to the frame being in the machine locality. 

From these two extremes, viz., long and short wave, it 
will be seen that the interference imthe case under exami- 
nation is due to (1) induction and radiation from the 
machines, (2) earth currents causing a varying potential 
on the earthing system. Nos. 1 and 2 affect an open 
aerial, and the nearer the aerial to the source of disturb- 
ance, the greater the interference. No. 2 alone (neglect- 
ing Capacity or antenna effect of a frame to earth) affects 
a frame. Whether an open aerial-or a frame is better. 


~ depends upon the average voltage gradient of the inter- 


ference down the aerial, #.e., upon the proportion of 
the aerial near the disturbing source. In this must also 
be included the effect of earth currents. The effect on 
the remainder of the receiving circuit has been tacitly 
ignored, but for simplicity it can be regarded as being 
screened. The type of circuit, of course, modifies the 
result, but we were mainly concerned with the problem 
of interfering potentials at the aerial. 

Finally, with the short wave aerial, there was an un- 
pleasant hum from the roo cycle lighting and power 
supply. This was due chiefly to one branch of the aerial 
running parallel with the flexed lighting wires. When 


this branch was removed the hum diminished very per- 


ceptibly. Also, the hum was found to be greater with 
an earth mat than with a direct earth. This was due to 
the mat being parallel and near to the light supply wires 
(mat on floor). Incidentally, it may be mentioned that 
even. though space is limited in a laboratory, the experi- 
menter should not stand on an earth mat. 


Smoothing D.C. Machines. 

It sométimes happens that attempts to cut down 
machine noise by the use of large condensers are only 
attended with partial success. Apart from faulty com- 
mutation, a possible explanation is to be found in the 
action of the condenser. Let a large condenser be 
shunted across a machine of zero resistance and zero 
inductance. Since there is no internal volt drop in the 
machine, any fluctuation in A B 
the machine voltage due to 
a + 
ripple, etc., which sends a 
current into the condenser, 
does not reduce the voltage 
of the ripple, ż.e., there is 
no smoothing. But when a 
choke coil (of small resist- o 
ance so that the d.c. voltage C 
is not diminished too much) 
is inserted as shown in 
Fig. 2, the A.C. which passes from A to C undergoes a 
considerable voltage reduction across AB, whilst there 
is little across BC, since, at a frequency of, say, 200 
cycles, it acts, relatively, as a short circuit. This does 
not apply, of course, when the choke and condenser 
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Fig. 2.—A simple filter. 


392 


Interference.— 

resonate, and, moreover, the con- 
dition to be fulfilled is that the 
‘impedance of the choke shall be 
many times that of the con- 
denser. For example, at 200 
cycles the impedance of 20 
henries is about 130 times that 
of 4 mfd. Thus a ripple of this 
frequency would be reduced to 
1-130th its initial value. It will 
be clear also that a resistance can 
be substituted for the choke, but 
as this also reduces the d.c. volt- yOO0( 
age’ it may be impracticable. If, - 
however, a drop in d.c. voltage is 
immaterial, a resistance’ or a 

choke of high resistance is ser- 

viceable, particularly where, say, = 
40 volts is obtained from a roo- 
or 200-volt main supply. Ina 
smoothing system for using the 
d.c. mains as H.T. supply to a 
bank of valves, a tell-tale lamp is useful in case of con- 
denser failure, whilst it assists in smoothing out ripple. 

) Filter Circuit. 

Since the machine disturbances have a definite frequency 
spectrum, a. filter circuit can be inserted in the mains to 
suppress the greater part of the spectrum. The problem- 
atic issue with large d.c. currents is chiefly one of 
expense, since the resistance must be low and the induct- 
ance high, although, of course, the limits of the jnter- 
fering frequency band must be found. Where large 
currents are involved, the most economical choke is one 
with an air ‘gap in the iron core (avoids saturation). 
Filter circuits for this class of work require careful 
design. In order that a filter circuit shall fulfil as nearly 
as possible the desired conditions, the input and output 
(terminal) impedances must be correct to avoid reflection. 
General principles of filter circuits are highly mathe- 
matical and outside the scope of this article? 

‘See G. 
Waves.”’ 


LA 
OOGO Q 


W. Pierce. © Electrie Oscillations and Electric 


Ih 


mae 
af se 


Fig. 4.—An open aerial may be added to get a heartshape diagram. Local oscillator to go in grid 


circuit of detector. 
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LOCAL 
OSCILLATOR 
SCREENED 


= > AMPLIFIYING VALVES ==> 
F AND DETECTOR. 


Fig. 3.—Screening boxes should be used, if available, or some form of screen to prevent capacity 

coupling between units and aerial. The three valves, which will usually be of fairly hi r 

may be replaced by one low impedance valve and an appropriate resistance, say an L.S.5 or a D.E.5. 

The H.T. should not be less than 130 volts to avoid grid current with strong atmospherics. 
Common filament and plate batteries are used throughout. 


Where the disturbance is very violent, filter circuits 
may be of little avail, for in general they are oscillatory 
and liable to be impulsed. Thus they may remove one 
portion of the spectrum only to introduce another. A 
concrete instance is to be found in the magneto. The 
discharge through the sparking plug is intensely impul- 
sive, the damping abnormally large, and the spectrum 
broad. Short lengths of wire, c.g., plug leads, or any 
form of electrical oscillator which comes under the spell 
of the discharge, is set into oscillation (damped). This 
is the origin.of the well-known short wave emissions from 
magnetos. Their suppression is secured by complete 
screening of magneto and leads. An insulated teturn 
wire from the plug is preferable to an earthed frame to 
avoid H.F. currents in the engine framework as far as’ 
possible. | ` 

An Interesting Example. 


A peculiar case of interference on a short wave circuit 
(125 metres) may be cited. The receiver operated a large 
relay whose winding was shunted by a non-inductive 
resistance to prevent sparking. This relay controlled a 
magnetically operated gas inlet valve. The ‘current 
through the relay was adjustable by a variable sliding 

contact inductively wound resistance. When the relay 

was operated, the receiver was temporarily put out of 
commission owing to heavy shock excitation. The 

reason was simply that the variable resistance had a 

natural wavelength of the same order as the receiving 

system and impulsed it heavily. The remedy for this 


trouble is fairly obvious. 
Lezezeye = 
oLerexoye 
J i 
ence from a harmonic of 
ijol 5XX, the reception being 


effected: at a distance of 
about r mile. This occurs 


Interference from 5XX. 


At Chelmsford, when re- 
cefting 2LO on 365 metres. 
there is sometimes interfer- 
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. Interference. 


even when reaction is used. ,---—---------------------+----s------- 


It is, however, of no import- 
ance when the yeactive cir- 
cuits are jn une with 2LO. 
The jamming is therefore 
due to slight mistuning. 
Good reception from 2LO 
can be obtained much closer 
to 5XX than 1 mile by using 
a frame aerial with reaction 
followed by a super-hetero- 
dyne circuit. The various 
components must, of course, 
be properly screened. 


Long Wave Jamming. 


The clean reception in this — 
country of long wave tele- 
graphic stations, e.g., New 
Brunswick, WII, Marion, 
W30, Long Island, WQK, etc., usually requires a highly 
selective circuit owing to jamming from Stavanger, 
Lyons, Leafield, Nauen, etc. 


telegraphic reception. 
degree of selectivit 


By courtesy of Marconis Wireless Lcleyraph Co. 
Fig 6.—Part of a commercial station. The units are housed in screening boxes. | 


A circuit suitable for coping with interference on a 
long or a short distance telegraph system will be treated 
in detail. There are two aerial systems which can be 
used, viz., open aerial or frame aerial (with or without 
heartshape). In general, a frame with heartshape is 
essential to reduce the atmospherics as much as possible. 
However, as a matter of interest, both open and frame 
aerial systems are shown in Figs. 3, 4. An open aerial 
is preferable, of course, since the voltage applied to the 
first valve of the amplifier is very much greater than that 
with a frame. 

Taking the open aerial circuit of Fig. 3 first, the aerial 
is coupled to a special reaction unit consisting of several 
valves in parallel, each having an anode resistance from 
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be employed if desired, or the selectivity a 
Note frequency 1,500 to 2,500 cycles. 
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Fig. 5.—Two stage air cored note filter which can be added after the detector vaive of figs. 3 and 

4 i The coils can be wound astatically and screening boxes used. The 

s varied by the coupling and the resistances R,, Rg. 
n 


A touch of reaction may 
signal strength may be enhanced by additional stages. 
he fixed condensers should have mica as a dielectric, and 
the variable condensers air. 


two to three times the valve resistance, whose effect is to 
improve the linearity of the valve characteristic. 
of a resistance for each valve, a single resistance may be 


Instead 


, used whose value is 
two to three times valve resistance 


number of valves. 

The effect of the resistance is also to 
reduce the tendency to oscillation due to 
the volt drop across it if the feed cyrrent 
increases. The valves are adjusted to 
their proper point on the characteristic by 
means of a potentiometer. The grid cir- 
cuit 1s coupled loosely to the aerial, and 
there are two astatic coils with tuning 
condenser. The anode circuit is also 
tuned and coupled reactively to the grid 
circuit. 

When the proper conditions are secured, 
fine tuning is obtained with the anode or 
grid condenser, and it should be possible 
to swing past the tune point without any 
signs of oscillation. The grid or anode 
circuit is loosely coupled to a tuned cir- 
cuit with astatic coils which goes to the 
grid and ‘filament of a high-frequency 
amplifying valve. The amplifier may 
have several valves and a rectifier or 


a 
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Fig. 7.—A portion of an actual message taken with one of the 
l author’s magnetic Drum Recorders. 
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Interference. 
detector. ‘The local oscillation can be coupled to one of 


the tuned circuits, but it is better to insert it in the grid 
of the rectifier. After detection, amplification can be 
effected at note frequency. All the valves should be 
operated with a suitable grid bias to avoid grid current 
with heavy atmospherics. The signal strength at the re- 
action unit must he small, so that the valves are operated 


on the linear part of the characteristic, thereby maintain- 


ing a constant negative resistance effect on atmospherics. 
This circuit when properly handled will give good selec- 
tivity and the reaction can be adjusted till the signals 


By courtesy of Marconia Wireless Telegraph Co. 
Fig. 8 —The magnetic Drum Recorder (Transoceanic pattern). 


merge together and give a ‘‘ sustained ” effect. Further, 
more, the effect of moderate atmospherics is reduced 
appreciably provided the reaction unit ts absolutely tuned 
to the incoming signals. Otherwise the atmospherics will 
take charge of the situation. 

‘In operating the reaction unit, the whole arrangement 
from aerial to amplifier ‘input must be treated as a com- 
posite circuit, because of the coupling between units which 
throws damping from one to the other, ż.e., the reaction 
reduces the resistance of the whole circuit due to coupling. 
Moreover, a variation in tuning of one component will 
affect the others. 

With a circuit constituted on the preceding lines, it 
should be possible to get any of the long wave! stations 
comfortably. If there is any jamming. a low resistance 
note filter circuit of the form shown in Fig. 5 can be 
added after the detector valve. In fact, it is possible to 
dispense with the H.F. 
is adopted. This latter can be used with reaction if 
desired, since in this way the selectivity is enhanced. 

The circuit in which a small or large frame aerial is 
employed is given in Fig, 4. For commercial work, 
where reliability is the main consideration. it is customary 
to dispense with reaction and use two or three high-fre- 
quency filters. followed by a series of four to six note 
filters. The filters may be valve coupled if desired. It 
is convenient to valve coup'g the note filters. as shown in 


that there are other 
The circuit of Fig. 4 


! It must be understood. of course, 
methods and circuits whieh can be used. 
was used to obtain the tape of Fig. 7. 
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Fig. 5, the magnification per stage being about two. The 
adjacent units are housed in screening boxes, see Fig. 6, 
and by using a small magnification factor per stage and a 
large number of stages, a greater overall amplification 
can be secured without the occurrence of spurious oscilla- 
tion. 

In general, it is possible to read telephonic signals when 
atmospherics are fairly severe and are too troublesome 
for satisfactory recording. Where commercial operation 
is in question it is imperative to keep a tape record of 
each message—as far as possible—and this is always 
accomplished unless the atmospherics decree it undesirable. 
A mode of rendering tape legible even when atmospherics 
are about has been briefly described elsewhere.’ The com- 
plete receiver is arranged to have a high degree of selec- 
tivity, but not sufficient to make an atmospheric last ton. 
iong in the circuit. For example, on a 20,000 cycle 
circuit, the overall width of the top of the selectivity 
curve as measured at the last note filter might be about 
roo cycles. The atmospheric will then, if it is not too 
strong, be registered on the tape as a thin vertical line. 
An example showing a small portion of an actual message 
is exhibited in Fig. 7. A frame aerial was used—no 
machines running to cause interference—since the tape 
with an open aerial was unreadable, owing to a rapid 
succession of strong atmospherics, which were sufficiently 
directional for a frame to be employed with advantage. 
The tape was secured with one of the author’s magnetic ` 
Drum Recorders (Transoceanic Pattern, No. 1 of Fig. 8), 
whose transit time for $ (0.125) inch amplitude on the 
tape is about 2 milliseconds (1-50o0th sec.). Since the 
duration of the atmospheric in the recording circuit is 
sometimes very short, the recorder must respond verv 
rapidly to avoid an area or triangle being formed instead 
of a vertical stroke. In cases where the atmospherics are 
very severe, the formation of areas is unavoidable, since 
the selectivity of the circuit has generally to be augmented 
to allow for ‘satisfactory aural reception. 
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PERSONALITY AND CAREER. 


A straightforward talk by Mr. J. C. W. Reith, 
managing director of the B.B.C., to the senior boys of 
his old school, has been published by Messrs. George 
Newnes, Ltd., with a brief foreword by Sir Auckland 
Geddes. The author frankly states that the discourse 
was not originally delivered with any idea of publication, 


cand that he has not altered the simple and direct diction 


used to the boys. Nevertheless the sound advice given 
is well worth the consideration of old and young alike. 
Mr. Reith strongly advises a ruthless and searching self- 
cross-€xamination early in life to determine the mental. 
and moral assets to be cultivated or discouraged with a 
view to the formation of character and the choice of a 
suitable career, and points out that even youthful faults, 
if rightly guided, may become powerful factors in the 
ultimate achievement of success. Though there 1s nothing 
strikingly new or original in the advice given it is sound, 

clearly expressed and calculated to guide the expanding 
aud changeable mind of the average bov along safe paths, 


“ Personality and Career,” by J. C. W. Reith, published Ly 
George Newnes, Ltd., 30 pp., price Is. 


i Jounal T.E.E. Vol. 62, page 370, April, 1924. 
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CONSTRUCTING 
UNTIIS. 


ajojajaja The “Polar Blok” 
Equipment. 


SD DOUUDUUOOUOOUL 


NE of the reasons why home construction of wire- 
less receivers is so popular is no doubt because 
of the desire to change the circuit in use from 

time to time so as to try out the relative merits of 
different arrangements. A home-made set is frequently 
taken dewn and rebuilt to a different design where the 
owner of a complete receiver. which he had bought would 
hesitate to tamper with it to introduce modifications. 

We had heard a good deal of the flexibility of the 
‘“ Polar-Blok ’’ system of building up sets, and recently 
we acquired an equipment of this type so as to test for 
ourselves the claims made for it. 

The arrangement is distinctly ingenious, and there are 
many features attaching to the system which makes it of 
interest to those who want to experiment with various 
cirtuits, and especially to 
À >| those who have not had a 
Comu | great deal of experience, 
and would therefore be 
likely to waste a good deal 
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ready for wiring. 
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Fig. 2.—A two-valve set, comprani detector and note magnifier 
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Fig. 1.—The appearance of the top of the unit system when built 
up as a three-valve set. ; 


of time and money if they constructed separate experi- 
mental receivers for each circuit to be tried out. The 
‘* Polar-Blok ’’ system we found enabled different units 
to be interchanged. rapidly, and with every new set built 
up the outfit looked neat and compact. ~ 


` 


How the Sets are Built Up. 


= Most of the components comprising the set to be built 
up are mounted each on ebonite panels, which are of two 
sizes, viz., 2}in. x 4in. for small components, and 5in. x 
4in. for larger components, such as variable condensers, 
etc. The panels fit into a framework which is ingeniously 

designed so that it can be built up 
_ to accommodate a large or small 
. number of panels as the type of the 
receiver to be built may decide. 
Each panel is secured in place by 
clips on the underside of the panel 
which grip the edges of the frame- 
work. 


- ` The Framework, 


The framework is constructed 
entirely of metal, and consists of 
cast metal angle pieces with sup- 
porting legs and rectangular frame 
tubes of suitable size to form 
frames into which the panels fit. 
There are, in addition, cross-shaped 
cast metal pieces to support the 
junction of four frame tubes. 
When assembled the top panel of 
the set is made up of a number of 
small panels (5in. x 4in. or 24in. x 
4in.), which fit side by side and 
are supported in the metal frames, 
which measure approximately sin. 
x 4in., and contain one large or two 
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aoe, W two stages of resistance-coupled low-fre- 
: quency amplification are convenienti y 
aceommodated in panel space occupying 
roin. x 12Ìn., as shown in the photograph, 
Fig. 3- 

After a set has been wired and built up in 
the way shown in the illustration, Fig. 4» 
the complete set is rendered neat and con- 
venient to handle by fitting the side pieces 
as shown in the same illustration. These 
metal side panels completely box in the 
doune" B SN E e Er apparatus, and are secured in 

3 ES a Si E a i. place by means of the screws 
fone Mace ; shown. 


Additional Panel Units for 
the Experimenter. 


The system is one which is 
likely to achieve a well-de- 
served popularity. From the 
point of view of the amateur 
one might criticise the fact 
that there is not such a choice 
of components as is often de- 
sirable in experimental work, 
but on the other hand anyone who desires to 
make use of components other than those 
supplied can mount them on panels of the 
correct dimensions for assembling with the 
equipment. In this connection we think that 
the manufacturers, the Radio Communica- 

ee Gon Co., Ltd., would do well-to supply 
fig: Spans ee (ae a age additional plain panels for the amateur, to 
‘ enable him to mount components of his own 


tenor Sa two stages of re- : 
sistance Coupling). i” . -e ° cbs 
pling) particular choice should he desire to do so. | 


COROT ORT ae 


x 
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Poy? oon 
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of the small panels. The 
photograph, Fig. 1, shows the 
finished appearance of the top 
of a panel built up in this way. 

The smaller ` components, 
such as fixed condensers, in- 
stead of being mounted on a 
separate panel, are provided 
with clips and clip on to the 
cross sections of the framework 
at any convenient points. This 
is illustrated in Figs. 2 and 3. 

Wiring a set is a simple 
matter, since all the compo- 
nents are on the underside of 
the pancl. Most of the ter- 
minals to which the wiring 1s to 
be fixed are of special type so 
as to facilitate the wiring pro- 
Cess. 

It might be thought that sets 
of any claboration built up in 
this way would be very bulky, 
but this we found was by no 
means the case. The compo- 
nents arranged for a three-valve 
sefe onsisting of detector and Fig. 4.—The arrangement of Fig. 2, after wiring, and with the side panels fitted in place 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,” 180-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


GOOD WORK WITH A SUPER-HET. 


Sir,—With reference to the letter from Mr. Jas. MacIntosh, 
published in your issue for April lst, may I submit my log 
of American broadcasters for the late winter? The set used 
is a detector using a modification of the Ultra-Audion circuit 
followed by one or two L.F. stages. The stations received are 
as follow :— 

WGY, WBZ, KDKA, WOR, WTAM, WJAX, WEAF, WIP, 
WFI, WMAF, WHAZ, WEAN, WJAR, WPG, WNAF, KGO, 
KWH, CKAC. 

Using three valves, many of the above came in on the loud- 
speaker, and WGY has many times been received before the 
B.B.C. stations have closed down—t.e., onwards from 9.30 p.m. 

Market Harborough. “D.X.” 


SIMULTANEOUS RECEPTION OF THREE STATIONS. 


Sir, —I note with interest Mr. T. E. Webster’s letter in 
your issue of March 4th, in which he claims to have received 
two stations simultaneously on the same aerial with two sets. 
—the stations being of fairly widely separated wavelength. 

May I add that I have been in the habit of receiving two 
and three stations in this manner for the last twenty months 
here in Croydon. For instance, it is possible to put three 
sets—say two valve panels and a eae set—in parallel with 
the aerial and receive, say, London, Aberdeen and Radio 
(Raris), each with faultless reception either on the phones 
or loud-speaker. It is purely a matter of some ten minutes’ 
careful tuning—using each set in the manner of a wave trap. 
Personally, I do not see why any number of stations may not 
be received in this way. | 

I have many times during this period demonstrated this 
to fellow wireless enthusiasts in this neighbourhood. The ease 
with which two stations can be received is remarkable. 

Croydon. ' R. F. LAMPORT. 


FERRO-SILICON DETECTORS. 


Sir, —With reference to the paragraph in the issue of 7'he 
Wireless World for April 1st, announcing experiments with 
ferro-silicon alloys as crystal rectifiers made by M. Felix 
Thuad. . | 

It may interest you to learn that some two years ago I, 
together with another metallurgist, thoroughly investigated 
ferro-silicons with varying silicon and iron contents, and also 
numerous other ferro-alloys, with respect to their rectifying 
properties. As a result, a specially treated ferro-silicon has 
been on the market in this country for the past eighteen 
months. - J. CROSS (Assoc. Met.). 

Sheffield. 


20-METRE TRANSMISSIONS. 


Sir, —It may not be generally realised what surprising 
results are being obtained at present on wavelengths of 20 and 
40 metres. I have recently heard with great ease the following 
American stations working on about 30 metres between thie 
hours of 17.00 and 19.00 G.M.T. :—U1XAM, NKF, U1PL, 


U9CIP, UICMP, UICKP, and ‘U9EK. The receiver is a per- 
fectly ordinary regenerative detector and one stage of L.F., 
and most of the above stations have been heard in broad day- 


light. Two-way commanication is almost bound to become an 


accomplished fact as soon as the P.M.G. 
work on this wavelength. 

The 40-metre band is also proving useful. With only three 
occasions of casual listening on this wavelength, and. without 
any attempt to Jog a maximum number of stations, I have 
easily heard the followin between the hours of 21.30 and 
24.50 :—1 ALK, 2ACH, 1RD, 1CCX, 2ANM, 1ZS, 1YB, and 
1RR (all-U’s). 

There is considerable fading on 20 and 40 metres, but signals 
are frequently sufficiently consistent for long messages to be 
copied with few omissions. E. H. ROBINSON (G2VW). 


ndon, N 


permits experimental 


Sir,—With reference to the letter from Mr. E. A. Dedman, 
published in Zhe Wireless World for April 1st, I received 
American stations on 20 metres a short time ago. | 

On Sunday, March 22nd, two stations were heard calling 
CQ U on that wavelength. Both were very weak, and one was 
probably U210.. The time was 15.8 G.M.T. 

On Sunday, March 29th, the following were heard :—U1CX 
calling CQUICX, 18.00 G.M.T., signals weak. U1XAM call- 
ing G5LF, 18.50 to 19.00, easily readable. UNKF calling 
G5CU, 19.00 G.M.T., stronger than ULXAM. 

I have now improved my receiver, and on April 5th I heard 
the following -DLA VK calling G2OD, 18.40 G.M.T., weak. 
U8GZ calling Test 4DU U8GZ, easily readable, slight QSS. 
U10W calling CQ, 19.15 G.M.T., very easily readable. U1CI 
calling CQ, 19.30 G.M.T., very easily readable. ° 

After dark, signals improved slightly, and U8GZ became 
strong; however, some of the stations faded every five or six 
seconds. At one time G2OD was heard, very weak; he was 
jammed by U8GZ, who was twice as loud! 

The receiver used is one described last autumn in The 
Wirelcss World; the aerial is 10ft. long, vertical, and the 
earth lead 10ft. long and also vertical. 

I have also been listening with this receiver on 5 metres, 
but so far have heard nothing better than motor traffic! 

Bedford. F. CHARMAN. 
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H.T. AND L.T. CURRENT. 


Sir,—With reference to Mr. John Kennedy’s letter in your 
issue of April Ist, I would inform you that in conjunction with 
Mr. G. G. Blake, M.I.E.E., A.Inst.P., I am manufacturing a 
board for the supply of anode current from D.C. lighting mains. 
This is the circuit described by Mr. Blake in your issue of 
January 21st, 1925. 

Also, I am manufacturing battery charging boards for radio 
purposes. These boards are arranged ‘to switch the L.T. 
battery either “on charge” or “to the set.” 

As to Mr. Kennedy’s suggestion re price, I would assure him 
that our British prices compare most favourably with those of 
any imported instrument. L. RUSSELL-WOOD. 

17, Thurloe Place Mews, 3 

South Kensington, S.W.7. 


A 39 


APRIL 29th, 1925. 


ne Pay ie 


READERS | PROBLEMS 


t 


ae — n om — ———— 


atti 


OT 


TN 


Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Relationship of the H.F. Resistarce of 
a Wire to its D.C. Resistance. 


EVERAL-: readers have enquired in 
what manner to determine the high- 
frequency resistance of a length of 

copper wire, and whether this bears any 


relationship with. the ordinary resistance 


offered to tle passage to D.C. current. 

The high-frequency resistance of a wire 
which runs straight and is not wound in 
the form of a coil, and at the same time 
is isolated from other objects bears a 
very definite relationship to its D.C. re- 
sistance. In the case of wires wound into 
the form of a helix, the calculation of high 
frequency resistance becomes more com- 
plicated. 

The actual method of determining the 
relationship between the D.C. resistance 
and the H.F. resistance cannot be con- 
veniently detailed within the limited 
space at our disposal, and readers are 
advised to consult “ Tuning Coils and 
Methods of Tuning,’ by W. James, 
where full information is given concern- 
ing this matter. 


: o0o000 
Correct Connections of an Intervaive 
Transformer. 
CORRESPONDENT is in difficulty 
concerning the correct manner of 
connecting up a L.F. intervalve 
transformer, since in various sets he has 
noticed that this is accomplished in 
different ways. 

No definite rule can be laid down con- 
cerning this point, as it differs in 
various makes of transformers. Probably 
the best method of procedure is to first 
connect up the secondary windings by 
connecting the O.S. terminal to the grid 
of the valve following the transformer, 
the I.S. being connected to the L.T.— 
or to the negative terminal of the grid 
battery if one is used. The connections 
of the primary should now be made, first 
with the I.P. to the anode of the pre- 
ceding valve and then with the O.P. 
connected to the anode, the other con- 
nection in each case of course going to 
H. T. positive. The method which yields 
best results on test should be carefully 
noted and the permanent connections 
made accordingly. This is doubly impor- 
tant in sets of the dual amplification type, 
since the difference between the two is 
usually very marked, one method of con- 
nection causing the valve to rectify, thus 
producing a great falling off in efficiency, 
whilst the other method will be found 
free from this defect. 

Jn many cases manufacturers definitely 
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mark the terminals of their products so 
that the novice should have tnis ditti- 
culty eliminated, but even where this is 
the case, it wilt usually be better, in the 
case af sets of the dual amplification type, 
that the experiments we have indicated 


. be carried out. It will usually be found 


that once the correct method of con- 
nection has been found, if the connec- 
tions of both windings are reversed, 
equal results will be produced, since the 
disposition of the connections for obtain- 
ing best results are relative to each other 
rather than to the remainder of the set. 


oo0oo0oo0 
Problems of Selectivity in a Receiver. 


HEN living under the shadow of 
the aerial of a broadcasting 
station, it is often a matter of 

great difficulty to cut this transmission 
completely out and to receive the “ high- 
power” station at full volume on the 
loud-speaker, even though the respective 
wavelengths of the two stations differ so 
greatly, and a reader situated in this 
manner seeks our aid in this respect. 
He desires that full volume be obtainable 
from the “high-power” station without 
interference from the local station, and 
ut the same time is emphatic in his de- 
sire for high quality reproduction, byt 
does not wish to employ the extra valve 
and the high anode voltage necessary 
with“ resistance coupling. 

The circuit given below will be found 
to fulfil both these requirements. Ample 
selectivity is provided by the loose- 
coupled tuner, and it should be pos- 
sible to receive the “high-power” sta- 
tion and eliminate the local one, even 
if the latter is in very close proximity 


_A three~valve receiver with twa stages of choke coupled note amplification. This circuit 


to the receiving station. The question 
of good quality reproduction is overcome 
by using the choke method of intervalve 
coupling. The chokes should have as 
high an inductance as possible, a valne 
of 100 henries being suitable. If the 
chokes have only a Tow impedance, the 
quality will be poor. Other points re- 
quiring attention in this respect are the 
values of the coupling condensers and 
crid leaks which, for the best results, 
should not go outside the limits indi- 
cated in the diagram. 

It will be noticed that two pairs of 
H.T. battery terminals are provided. A 
sixty volt battery should be connected 
to each of these terminals, a 4} volt 
battery Song connected to the grid bat- 
tery terminals. In this manner excellent 
quality will be obtainable, especially if 
power valves of the correct type are 
used. If at any time quality is not impor- 
tant, such as when the reception of morse 
signals is desired, the topmost H.T. 
battery in the diagram and the grid 
battery may be removed, and the respec- 
tive pairs of terminals short-circuited. 
In this case, of course, the quality in 


‘speech and music will be exceedingly 


poor, but for the reception of morse 
signals it is quite suitable. 

With regard to the 44-volt grid bat- 
tery, it will be found that the ordinary 
flashlight battery, which has exactly this 
voltage, is quite suitable for this pur- 
pose. It is important to note that the 
long strip on the ordinary flashlight bat- 
tery is invariably the negative one. 
Should the battery be reversed, of course 
not only will distortion he caused but the 
drain on the H.T. battery will be 
considerable. 
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is a selective one, as a looselv coupled secondary circuit is employed. 
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SUMMERTIME ‘WIRELESS. 


N anticipation of the arrival of warmer weather, when 
outdoor interests and recreations will replace the 
fireside, we have arranged for the next issue of The 
Wireless W orld, dated May 13th, to be devoted largely 


In other countries, where perhaps the climate is more 
favourable for the purpose, wireless achieves even greater 
popularity in the open air than it does at home. But in 
this country, it would seem,. manufacturers have rather 
neglected the question of portable sets, and one can 
only call to mind two or three examples which are 


to wireless out of doors. Special | putchasable on the British market. 
articles will appear, giving full a rnrrannesncneonetentarensesnenoncsenscsessesenerery. S658 ae 
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Motoring, which from all indi- fecccsssscsesessescsccesccscsssccsssacsecscesseseces ferent parts of the country. The 


cations is likely to break the 

record in popularity this summer, also provides a special 
opportunity for the advantages which a wireless receiver 
provides. With the car, the case for lightness is not 
quite so important as the necessity for compactness, and 
special consideration to compactness ef a receiver for 
car use has been given in onc of the articles which wil! 
appear next week. 
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Wireless World, in conjunction 
with the Capitol Picture Theatre, Haymarket, London. 
is arranging for loud-speakers to be equipped in the 
Capitol Theatre to reproduce the King’s Speech for the 
benefit of those who are able to attend the theatre at that 
time. No charge will be made for admission, and thosc 
of our readers who are able to do so are cordially invited 
to be present. The theatre will open at 10.30 a.m. 
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SUPERHETERODYN E RECEIVERS. 


Principles of the Harmonic Oscillator. 


By W. JAMES. 


HE superheterodyne system of reception combines 
the great advantages of enormous sensitivity and 
selectivity with ease of operation. Most receivers 

of this type have two main controls, one being for the 
adjustment of the set to the wavelength of the desired 
signal, and the other the setting of the oscillator to pro- 
duce oscillations of a frequency to give the intermediate 
frequency for which the intermediate-frequency amplifier 
is adjusted: Sometimes there is a control which enables 
one to alter the degree of amplification. This may take 
the form of a potentiometer, or perhaps the desired effects 
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Fig. 1 —Explanatory diagram of the ordinary eee ee 
receiver. 


can be obtained merely by regulating the filament current 
of the valves in the amplifier ; occasionally a scientifically 
designed volume control is employed. 
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Superheterodyne Action. 


Readers of this journal are no doubt familiar with the 
principles of superheterodyne action. Signals are tuned 
in the ordinary way with an aerial and tuner, or a frame 
aerial and tuning tondenser (Fig. 1), and in one system 
the oscillations are applied to a valve which is set to 
rectify either by connecting a grid condenser and leak to 
the grid of the valve, or by using a suitable valve with a 
negative grid bias and appropriate plate voltage. A local 
oscillator is employed to induce oscillating currents into 
the grid circuit; hence in the grid circuit of the rectifier 
are the oscillations representing the incoming signal and 
those due to the oscillator. (In Fig. 1, coil L, of the 
local oscillator is coupled to coil Ly in the grid circuit 
of the rectifier.) The valve rectifies these currents, with 
the result that a current, modulated according to the in- 
coming signal, and having a frequency equal to the sum 
(or difference) of the frequency of the incoming and 
locally generated oscillations, flows in the plate circuit of 
the rectifier. 

A circuit, C, L, (Fig. 1), tuned to the new frequency 
of the currents, is connected in the plate circuit and 
passes on the currents to the amplifier. In the figure, 
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resulting intermediate frequency. 


circuit C, L, is coupled to a second circuit, C, L,, the 
tuned coils forming a tuned high-frequency transformer. 
If the transformer is suitably designed, it will pass to 
the amplifier currents of the new frequency and the 
modulating (side) frequencies only. Such a sharply tuned 
transformer is often termed a “‘ filter,’’? and will be re- 
ferred to here as. such, although the writer does not like 
the name, and uses it only because it serves to distinguish 
it from the transformers or other couplings of the high- 
frequency amplifier, which usually are deliberately 
bluntly tuned. 

The most suitable intermediate frequency depends 
partly on the degree of selectivity desired, but mainly on 
the type of valve employed in the amplifier. It is obvi- 
ous that an amplifier employing ordinary tuned couplings 
for a frequency of, say, 150,000 cycles (2,000 metres) 
with valves of the D.E.5 or D.E.5.8 class will either be 
troublesome through instability, or else give a relatively 
poor amount of amplification. With valves of this class 
it is desirable to employ an intermediate frequency of, 
say, 60,000 cycles (5,000 metres) or more, depending on 
the form of coupling. On the other hand, it is quite 
possible to use fairly effectively an intermediate frequency 
amplifier for 150,000 cycles when valves such as the 
D.E.R. are employed. In many cases it is desirable to 
go as low as 30,000 cycles, but with this frequency trouble 
will probably be expcrienced through interference. 
Examples have been worked out in earlier articles’ and 
should be consulted by those who desire further informa- 
tion on these points. 


Relationship of the Frequencies. 


A little thought will show the relationship of the three 
frequencies—the incoming, the locally generated, and: the 
If it 1s decided that 
the amplifier is to work on a frequency of 60,000 cycles, 
the locally generated oscillations should be 60,000 cycles 
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Fig. 2—The harmonic frequency changer. 


higher or lower in frequency than the incoming signal. 
Thus, if the signal tuned by the aerial is 1,000,000 
cycles (300 metres), the local oscillator should be set to 
1 The Wireless World, January 21st, p. 553. 
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Superheterodyne Receivers.— 
1,000,000 +60,000 cycles ; 
that is, 1,060,000, or 
940,000, 

One-Valve Frequency 

Changer. 

With the object of get- 
ting as much as possible out 
of the valves, attention has 
been directed to arranging 
the first detector in such a 
manner that it will pro- 
tluce the local oscillations 
as well as rectify—that is, 
to dispense with the oscil- ` 
lator of Fig. 1 and to cause 
the detector to rectify and 
produce oscillations of the 
necessary frequency. It might be thought that the valve 
could be made to oscillate in the same manner as in the 
usual regenerative receiver, but this involves mistuning the 
tuned circuit by the amount of the intermediate frequency. 
The net result of doing this is a reduction in the signal 
strength compared with the two-valve frequency changer, 
combined with exceedingly tricky operation, as the mis- 
tuning necessarily weakens the incoming signal. Several 
practical schemes which give the desired economy have 
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Fig. 4.—Connections when a stage of untuned H.F. is added. 


been worked out, however, and one of them, due to 
Messrs. Armstrong and Houck, may be understood by 
referring to Fig. 2. In this arrangement is a second 
tuned circuit, C, Le, to which is coupled a reaction coil 
Lr. With the valve properly adjusted and the coupling 
right, oscillations are generated in the tuned circuit, and 
their frequency is decided (practically) by the constants 
of C, L, As C, is adjustable, the frequency can be set 
to any suitable value. When this frequency differs con- 
siderably from that of the incoming signal, the arrange- 
ment is perfectly stable; the tuning of one circuit does 
not affect that of the other, and the locally generated 
oscillations are not radiated from the frame or other 
aerial to any appreciable extent. But for superhetero- 
dyne action, oscillations differing in frequency from the 
incoming ones by a relatively small amount are necessary. 
‘These are obtained by working the valve in such a manner 
that strong harmonics are produced. It might be 
arranged, for instance, that the second harmonic be rela- 
tively strong. Then, if the frequency of the circuit 
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Fig. 3—A complete receiver with a harmonic frequency changer. 


C, Lo be so adjusted that the second harmonic beats with 
the incoming signal to produce currents of the right inter- 
mediate frequency in the plate circuit C, L,, superhetero- 
dyne action ‘is obtained. Thus, if the intermediate fre- 
quency is 60,000 cycles, and the frequency of the signal 
1S 1,000,000 cycles, the second harmonic should have a 


frequency of 1,060,000 or 940,000 cycles. The funda- 
mental or natural frequency of the tuned circuit C, L, 
should be half the frequency of the incoming signal, plus 
or minus half the intermediate frequency, in this instance 
530,000 or 470,000 cycles. 


A Typical Receiver. 
. The operation of a typical receiving system (Fig. 3} 
may be explained as follows. The desired signal is 
tuned by the frame (or other aerial) and condenser Crp, 
and is applied to the grid of a valve set to rectify. In 
the grid of this valve is a circuit, C, L,, condenser C, 
being variable, and in the plate circuit is a reaction coil, 
Leg, and a circuit, C, L,, tuned to the intermediate fre- 
quency. A second circuit, C, L}; is coupled to C, L,, 
and connected to the three-valve H.F. amplifier, the 
valves of which are coupled by transformers T,, T,, and 
T,. The last valve is set to rectify, having a grid con- 
denser and leak, C,R,, and its plate circuit contains 
telephones and a bye-pass condenser, C,; or a note mag- 


nifier may be connected in the usual way. Transformers 
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Fig. 5.—Connections when the receiver is intended for the recep- 
: tion of C.W. signals. 
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Superheterodyne Receivers.— 

T,, T, and T, may be bluntly tuned ; circuits: C, L, and 
C; L form a sharply tuned transformer or ‘t filter.’ 
Cuil Lg, C, and L, cause the valve to oscillate at the. 
frequency determined by C, L,, and because of the 
„arrangement of the circuit, harmonics are produced. Of 
"these, we assume the second is the strongest; and by 
adjusting C, its frequency can be made to differ from 
that of the incoming signal to give in the plate circuit 
C, L, currents of the desired intermediate frequency. 
As circuit C, Lẹ is tuned very approximately to half the 
frequency of the tuner Cp and the frame aerial, adjust- 
ments of C, do not react on the tuner and make it neces- 
sary for a readjustment of Cy. The oscillations im- 


pressed on the amplifier are of course magnified and - 


rectified, and actuate the telephones in the plate circuit 
of the last valve. 

It will be understood, of course, that should it unfor- 
tunately happen that harmonics besides the second one 
are of sufficient strength to beat with the incoming signal 


O+H.T 


TO AMPLIFIER 


REFLEX 
TRANS- 
FORMER .- 


H.F. DETECTOR AND 
REFLEXED OSCILLATOR 


Fig. 6.—The intermediate frequency may be reflexed through the 
- first valve, as shown here. 

and produce currents of the intermediate frequency, 

these will be amplified. In practice, however, the cir- 

cuit can be made to generate a strong second harmonic, 

and little trouble is produced by other harmonics. 

To generate oscillations having strong even harmonics, 
the reaction coupling should be much tighter than the 
critical amount necessary for the production of oscilla- 
tions, and the mean grid voltage should be made higher 
than or lower than the voltage which would make the 
anode current half its maximum value. If grid con- 
denser and leak rectification is used, it is advisable to 
employ a low value of grid leak, or if this is not used, 
but a potentiometer is employed, the potentiometer should 
be adjusted to give anode rectification. 


Receiviig C.W. Signals. 

The circuit described is of course only suitable for the 
reception of modulated waves, such as telephone signals. 
To receive continuous wave telegraph signals it is cus- 
tomary to employ a separate oscillator tuned to a fre- 
quency differing by, say, 1,000 cycles from that of the 
high frequency amplifier, and to couple it to the grid 
circuit of the second detector. A separate oscillator may 
be dispensed with, if desired, by arranging the second 
detector to produce oscillations and harmonics as well as 
to rectify, in the manner described above. In Fig. 5 is 
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the harmonic superheterodyne receiver of Fig. 3, but 
with the second detector arranged to produce oscilla- 
tions. The oscillations are produced by the reaction 
coil L, and the circuit L, C,; when the second harmonic 
is utilised, the latter circuit is tuned to a frequency 
which is equal to half the frequency of the intermediate 
frequency plus or minus half the frequency of the L.F. 

beat note desired. , 

Adding H.F. and Reflexing. 

In some instances better results are obtained by employ- 
ing a stage high-frequency amplification between the aerial 
and the first detecter. The coupling may be of the type 
which does not require exact tuning, and should of course 
be designed to be effective over the range of wavelengths 
of the signals which may be received. A plug-in 
coupling unit may be used here with advantage. In 
Fig. 4 a high-frequency transformer T, is shown as the 
coupling, and its secondary winding is connected to the 
grid of the first detector, which is arranged on the har- 
monic system described in connection with Figs. 2, 3 
and 5. 

It has been found possible to reflex the intermediate 
frequency through the first valve with a corresponding 
economy of valves by the method of Fig. 6. On fallow- 
ing out the circuit it will be seen that the incoming 
signal is amplified by the first valve and its H.F. trans- 
former, and that in the grid circuit of the second valve 
it combines with the oscillations generated by circuits 
C, L, and Lr, and produces currents of the intermediate 
frequency in the plate circuit of this valve. These cur- 
rents pass through the primary winding of the reflex 
transformer, and influence the grid of the first valve 
through the secondary winding. They are then passed 
by transformer T, to the grid of the first detector, and 
increase the efficiency of this valve, producing stronger 
currents in the ‘‘ filter ? C, L,, C} L,, than would be pro- 
duced if the currents were not reflexed. It is a matter 
of some difficulty to arrange a circuit. which will give a 
worth-while increase in the signal strength without add- 
ing considerably to the complications of the circuit. 


THE INTERNATIONAL BROADCASTING 
BUREAU. 


INE countries are represented in the Committee of 
the new Broadcasting Bureau, the members of 
which will carry out the task of maintaining touch 
between the various broadcasting enterprises in Europe. 
The nine members are: 
Admiral Carpendale, for the British Broadcasting Company. 
M. Robert Tabouis, for the Compagnie Française de Radio- 
phonie. 

M. H. Giesecke, representative of the German Wireless Tele- 
phony enterprises. 

M. A. Hubert, for Radio- Belgique. 

M. E. Ivoboda, for Radio-Journal, Prague. 

M. A. Dubois, for Dutch transmissions. 

M. Maurice Rambert, for Radio-Geneva. 

M. Skottun, for Scandinavian Broadcasting. 

M. Guillen Garcia, for Spanish radio-telephony. 

The management of the Bureau, it will be remembered, 
has been entrusted to Mr. A. R. Burrows, formerly of 
the B.B.C. The institution of this representative body 
should go far to ensure harmonious working between 
stations in the interests of listeners of all nations. 
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An Inexpensive Set of Unusual 


Design, Giving Excellent Results. 


By STANLEY CURSITER, O.B.E. 


HE -circuit used in this crystal set is very simple 
and gives excellent results.‘ It contains no ex- 


pensive components, but offers scope for crafts- 
mauslep m making up. It is particularly suited to con- 
ditions which are more or less permanent, such as receiving 
the local station on a definite aerial and earth system, as 
it can then be tuned to the desired wavelength and all 
connections soldered. If adjustability is necessary, the 
two connections “a” and “b” 
(Fig. 1) can be made of flex ending 
in clips, as shown in the photograph, 
but it will then have the attendant 
disadvantages of less: perfect con- 
tacts and possible dead-end losses. 
ce position of the two contacts 
a” and ‘b’? will vary with the 
ustants of the aerial-earth and the 
crystal-phone circuits, but it is sel- 
dom that the best results will be got 
with ‘a?’ and “b” coinciding. 
When ‘‘a’’ has been adjusted to tune to the desired 
wavelength, ‘b’ should be moved until the loudest 
Signals are heard. This will usually be found 
below the point ‘‘ a,’’ but will vary accord- 
ing to the ‘‘ load” imposed by the crystal 
and phones, and may come above. Altering 
the position of ‘‘ b’? will not materially affect 
the tuning arrived at in the placing of ‘‘ a.’’ 
The ideal tuning coil should be of the 
low-loss air-spaced type wound with No. 14 
or No. 16 §.W.G. copper wire in one con- 
tinuous length, but with a diameter of even 
8in. this makes a large and cumbersome coil, 
so it was decided to divide the inductance into 
two sections arranged concentrically. The 
arrangement of the completed set is shown in 
Tig. 2, but intending constructors may 
have to make slight modifications, as the 
arrangement really depends on the form 
assumed by the inductances. 
3 See The Wireless World, April 30th, 1924, 


“What is the Best Circuit for Crystal Re- 
ception? ” by F. M. Colebrook, B.Sc. 
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Fig. 1—Connections 
of the crystal set. 
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Two half-pound reels of No. 
are required, and it was found that the particular wire 
available when wound on formers 4łin. and 5in. gave 
coils 5gin. and 6gin. respectively when released from the 
formers. | 

The wire should be stretched out in one continuous 
length and pulled over the edge of a piece of wood to 


16 tinned copper wire 


remove all kinks and bends. Having selected a tin or 
other cylindrical object of the right dinmeter as a former, 
pass a few turns of string round one end and attach to a 
oop on the extreme end of the wire. Then, keeping the 
Wire taut, wind it on by revolving the tin. 

When removing the wire from the former it is neces- 
sary to release both ends simultaneously, as otherwise 
the coil will be larger at one end than the other. 

The turns are spaced with a cotton string’ of about 
the same thickness as the wire. If a thin strip of ebonite 
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A Novel Crystal Set.— | 
or wood is placed under the wire at alternate bindings, 


the coil can be made quite substantial and rigid. The ~ 


method should be quite clear from Fig. 3. 


| 
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Fig. 3.—Method of securing the tos of wire to make the coil 
r ° 


In the set described there are 25 turns in each coil, 
but it is better that the exact number to suit the par- 
ticular circumstances should be determined by an experi- 
mental assembly before final arrangements are made, so 
that, if necessary, the coils may be reduced to the exact 
number of turns required and dead-end losses eliminated. 
The number of turns and thickness of the spacing string 
will determine the width of the ebonite base. In this 
set it is 3}in., and Fig. 4 shows how it was cut, with 
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a fret saw, from a 6in. x 6in.x}in. panel. It was put 
together with ordinary wood screws ; the holes were drilled 
a little on the large side and plugged with wood. The 
crystal detector is electro-plated, as are the terminals, 
so with the tinned copper coils the whole set makes a not 
unpleasing scheme of silver-and black. 


Fig. 4.—The ebonite parts are cut from a sheet as 
indicated here. Pieces A and B are marked in Ag. 2. 


AN EFFICIENT AMATEUR STATION. 
Details of G2FM. 


eo interesting station, operated by Capt. F. C. 
. McMurray and Mr. R. E. Laurence Beere, is situ- 
ated at Thornton Heath, Surrey.’ The transmitter, a 
coupled Hartley, can be seen to the right of the photo- 
graph, for which the main H.T. spel is derived by 
means of a step-up transformer giving 5,000 volts with 
an electrolytic rectifier consisting of 60 cells, using 
aluminium and lead electrodes with a 20 per cent. solu- 
tion of Amonium phosphate as the electrolyte, the supply 


A view of the imposing array of equipment at G2FM. 
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being smoothed by means of choke’ and condenser banks 
giving an output of 3,500 volts D.C. to input of the 
oscillator for C.W. working. 

A D.C. generator (the controls for which can be seen 
in the middle foreground) is used for telephony working 
on the transmitter seen in the left foreground of the 
photograph. On the right can also be seen apparatus 
for sub-control, consisting of a relaying sounder and 
galvanometer connected to land line. 

On the left are three receivers, two 
being used for short wave work and 
the other for the 200-2,000-metre 
band. The station in the past was 
well known for speech transmissions, 
frequently to be heard on the 150-200 
and 440-metre band, and during the 
past four months has been working 
C.W. on a wavelength of 98 metres 

Good DX Work. 

G2FM has been successful in effect- 
ing two-way communication with over 
a hundred American and Canadian 
stations, together with stations in every 
country of Europe. In addition, the - 
station has been heard in Urderband, 
India, and has received Australian 
and New Zealand amateurs. 

Incidentally, it was one of the first 
stations to work GHH, Mosul, Iraq, 
forwarding a message to the Air 
Ministry, London, and communicating 
on many subsequent occasions. 
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“A Section Devoted to New Ideas and Practical Dii 


' FILAMENT RESISTANCES IN 
PARALLEL. 


The system of connections given 
in the accompanying diagram, m 
which two variable filament resist- 
ances are connected in parallel, has 
several useful properties. If both 
resistances are provided with ‘‘ off ” 
positions, bright or dull emitter 


valves may be used with one of the 
resistances in circuit and the other 
switched out. 


Filament resist- 
ances of 5 and 
30 ohms, con- 
nected in parallel, 
provide for inter- 
rae et | bright 
and d emitter 
valves and giving 
critical control. 


When both resistances are switched 
on, the net resistance will not exceed 
5 ohms, but the 30-ohm resistance 
will provide an excellent vernier ad- 
justment. The fine control of resist- 
ance obtained in this way is of great 
value in adjusting the filament tem- 
perature of ‘‘ soft ’’ detecting valves. 
—H, W. W. 
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WINDING DUOLATERAL COILS. 

‘Hand-made duolateral coils are 
generally wound on a cylifdrical 
wooden former provided with two 
rows of pegs spaced at suitable inter- 
vals. The pegs are withdrawn from 
the completed coil after it has been 
treated with paraffin wax and an 
attempt is then made to slide the 
coil off the former without damaging 
the inside layers. There will be no 
risk of doing this if, before com- 


mencing the coil a single layer of | 


enamelled wire is wound between the 
rows of pegs on the former. Over 
this layer of wire wind a strip of 
paper equal in width to the distance 
between the spokes. For a former 
2in. in diameter the length of the 


To 


strip may be about 201n., which will 
enable it to be wrapped round the 
former three times. This paper when 
stiffened by the wax, forms a strong 
foundation for the coil which is easily 
slipped off the former after pulling 
out the layer of enamelled wire under- 
neath.—L. C. T 
oo 


A VERNIER TUNING CONDENSER. 

A vernier condenser giving a very 
fine adjustment may be constructed 
by arranging two brass plates in the 
manner indicated in the diagram. 
The plate A is rigidly supported on 
a strong bracket, but the plate B may 
be moved towards A by the pressure 
of the adjusting screw C. The rate 
of change of capacity will depend 
upon the distance between the point 
where the screw touches the plate 
and the bottom of the flexible 
bracket. 

MICA 
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Simple form of construction for a vernier 
condenser. 


A sheet of mica should be stuck 
on to the plate A with shellac var- 
nish to prevent short circuiting, and 
an ebonite extension handle will be 
found a great convenience on short 
wavelengths.—G. C. D. 

oo0oo0oo 
. SECURING NAME TABS. 

The small celluloid and xylonite 
tabs used to distinguish battery, 
aerial, and earth terminals are gene- 
rally cemented to the panel with glue 
or varnish, which does not always 
hold. A much better method of secur- 
ing the tabs is to use rivets made 


fit in the holes. 


position.—J. C. 


The panel is 
drilled with a fine Morse drill, and 
pins are selected which are a good 


from ordinary pins. 


With the tab and 
pins in position, the shank of each 
pin is cut off, leaving about jin. pro- 


‘COMPLETE 
AGLAA YA 
(o AERIAL o) 


PINS BEFORE 
CUTTING 
Small celluloid labels can e secured to 
the panel face by moans of Ee bent over 
on the unde 
jecting below the panel. When the 
pins are bent over at right angles, the 
tab will be permanently secured in 


ooo 
PRESERVING TELEPHONE WINDINGS., 

It often happens that Brown 
‘s A” type telephone bobbins when 
rewound do not last for very long. 
After rewinding one of these ear- 
pieces three times, the writer came 
to the conclusion that the failure was 
due to strains imposed on the interior 
of the winding by a slight movement 
of pole-piece laminations when they 
were screwed -to the permanent 
magnet, combined with the pressure 
exerted by the outer layers of the 
winding. 

Accordingly several layers of soft 
tissue paper were wound on to the 
laminated core before commencing 
the winding, with the result that the 
present winding has been. giving 
successful service now for more than 
a year.—F. M. 


oo0oo 
A SLOW MOTION DEVICE. 

A slow-motion adjustment that 
works directly on to the tuning knob 
is shown in the accompanying dia- 
gram. Another tuning knob is fitted 
to an ordinary valve socket over 
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which is stretched a short length of 
thick-walled rubber tubing. A split 
valve pin is screwed vertically into 
the panel near the edge of the tuner 
knob, so that when the socket is 
pushed on to it, the rubber band will 
come into contact with the knob. 


VALVE |- 
SOCKET 
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A simple device for providing critical 
adjust ment. 


As the diameter of most kmobs is 
small, this method of adjustment can 
be recommended only in the case of 
freely moving condensers and vario- 
meters.—H. W. W. | 
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CORRECTING FILAMENT SAG, 


Before the importance of mounting 
a valve vertically was realised many 
receivers were built with the valve- 
holders mounted on vertical or slop- 
ing panels. In existing receivers of 
this type, or in cases where it is im- 
practicable to mount the valves verti- 
cally, it is an advantage to reverse 
alternate valve-holders. Then, -if 
valves are interchanged periodically 
the direction of sag will be reversed 
and any previous displacement of the 
filament will be corrected.—E. L. B. 
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REMOVAL OF SULPHATE FROM 
ACCUMULATOR PLATES. 


Very badly sulphated accumulators, 
which will not yield to the usual 
treatment of a prolonged slow charge, 
may be saved from the scrap heap by 
the following method. 

The acid is emptied out and the 
cell is filled with distilled water and 
allowed to stand for several hours in 
order that any acid held in the paste 
may have time.to diffuse out. The 
cell is then filled with a solution of 
pure sodium sulphate (Na,SO, 
10H,O). The concentration is not 
important, but 200 grams per litre 
may be mentioned as a guide. The 
cell is then put on charge in the usual 
way, when the sulphate will gradu- 
ally disappear. Before refilling the 
cell with acid it is most important to 
remove all traces of the sodium sul- 
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phate solution by prolonged soaking 
of the plates in distilled water, two 
or three changes of water being made 
before the washing process is re- 
garded as complete. 

The action of the sodium sulphate 
1s attributed to the fact that the solu- 


tion on electrolysis becomes acid in - 


the neighbourhood of the positive 
plate and alkaline near the negative 
plate, and that a higher voltage is 
necessary to liberate oxygen in the 
acid solution and hydrogen’ in the 
alkaline solution. There is a ten- 


dency, therefore, for the lead sul- 


phate at the negative plate to be re- 
duced to lead, and at the positive 
plate to be oxidised to lead peroxide. 
—F. F. 
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WINDING WITH FINE WIRE. 


The greatest difficulty encountered 
in rewinding high-resistance tele- 
phones is the continual breaking of 
the fine wire. 
lapping turns and joints in the supply 
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Method of supporting spool for paying 
out e wire > 


spool and to temporary seizure of 
the spool on its bearings. The fol- 
lowing method of suspending the 
spool of wire resulted in a complete 
solution of the diffculty. 

An ebonite rod a little shorter 
than the length of the spool was 
centred at each end and inserted in 
the hole running through the centre 
of the spool. A frame was then con- 
structed from brass sheet about }in. 
thick and fitted with two adjustable 
brass centre cones. When the spool 
and ebonite mandrel are supported by 
these centres, the spool will rotate 
with the minimum friction. 

If the frame is suspended by string 
so that it can swing freely, a seizure 


-of the wire will be indicated by the 


movement of the spool towards the 


This is due to over- - might be allowed to fall off from one 
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telephone bobbin, and unless the 
spool is very heavy, the winder can 
be stopped gn time to save a break- 
age.—H. L. O. 


0000 


AVOIDING KINKS IN AERIAL WIRE, 


The bronze and copper wires 
usually employed fer aerial construc- 
tion are, when purchased, obtained in 
the form of a hank, and difficulty is 
sometimes experienced in uncoiling 


the wire owing to the tendency it has 


to spring into loops and when pulled 
tight create kinks. 
This is particularly the case with 


- hard bronze wire, and many amateurs 


being aware of this take the precau- 
tion, when uncoiling, of rotating the 
hank through their hands. This 
method is rather slow, and a much 


better way of avoiding kinks is to 


remove the wire in the form of loops, 
but in so doing reversing the coil so 


- that an equal number of loops are 


taken from each side. Two loops 
side of the coil, after which it should 
be turned round so that the next two, 
in falling off from the opposite side, 
produce a twist on the wire in the 
opposite direction to that created by 
the first two. By this process the 
wire will be found to lay out flat 
along the ground without the slightest 
tendency to spring into loops.—N. C. 
0000 


A VERTICAL CONDENSER MOUNTING. 


If considerations of space do not 
permit the fixing of a variable con- 
denser with its spindle perpendicular 
to the panel, it may be mounted 
parallel with the panel if the spindle 


is actuated through bevel or crown 


gearing. Gear of this type 
is quite cheap and forms part 
of nearly all ‘‘ Meccano ” 
sets. The 
gear ratio may 
be chosen, if 


Vertically sup- 
ported conden- 
> ser operated 
through bevel- 


desired, to give a vernier 
movement to the condenser. 
A distinct advantage of this method 
of mounting is.that the moving vanes 
do not tend to alter their position 
under their own weight.—F. J. 
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TESTING FOR DISTORTION. 


Some Instructive Experiments of Practical Value. 


By A. P. CASTELLAIN, B.Sé., D.I.C. 
t* A previous issue! Of oo cscscssssssssssssnssesssesssesesee 
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the maximum rated plate 
voltage (say 120) is applied. 


the writer described į Many interesting experiments can be made with a home- : A milliammeter is put in 


the construction of a simple 


; made oscillograph. A particularly instructive series is lo : series with the telephones or 


oscillograph, and mentioned į ¢xamine the effects of wrong operating conditiens of a vale | joud-speaker, and the local 
one or two ways in which the ;: amplifier. Conditions which result in distortion can readily : broadcast tuned in. Vari- 


instrument might be used, 


Without, however, giving AMY — $u. 


practical details of experi- 
ments which could be done with quite a small amount of 
apparatus. 

It is proposed in this article to give a description, 
together with the theory, of a very interesting and in- 
structive series of experiments which have been carried 
out on a low-frequency amplifier with the help of this 
oscillograph. 


bo 

? Fig. la.— 

Fig. 1.— out of the apparatus - Circuit of 
used in the tests. 3 the valve 
oscillator. 


Briefly, the experiments consisted of applying a pure 
waveform to the input of an.amplifier and seeing what 
happens to the output waveform when various adjust- 
ments are made to the amplifier, and in this way finding 
the conditions the valve must satisfy for distortionless 

_amplification. — 

The amplifier consisted of a good intervalve trans- 
former, valve socket, and filament resistance, all mounted 
on-~a_board so that the parts are all accessible, as sug- 
gested by Fig. 1. 

The source of .pure waveform was a valve oscillator, 
connected as in Fig. 1a, with a tuned output circuit giving 

-a pure sine waveform at about 300 cycles per second. 
Oscillogram A shows the shape of this current, which is 
supplied to the amplifier. 

There are several things that require attention when 
first using an amplifier, even assuming that all the bat- 
teries and valves are in good order—namely, a value for 
the high tension suitable to the valve in use must be 
chosen, and the corresponding negative grid bias found. 
In practice, of course, the amplifier is tested as follows : 
The valve is run at its full rated filament voltage, and 


1 The Wireless World, March 25th, page 225. 
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. be found and a number of examples are iltustrated. : ous values of amplifier grid 


: bias are tried until one is 

found which gives no visible 
indication of the broadcast on the milliammeter, although 
the loud-speaker is working. This will be found to give 
the best quality results with the loud-speaker, for “the 
reasons given below. 

Most readers will be familiar with the ordinary grid 
volts-plate current characteristic curve of a valve (Fiz. 


2), which consists of three parts—a bottom bend, a 


central straight portion, and a top bend. If the filament 
voltage is kept constant and curves plotted for several 
fixed values of plate voltage, these curves will all be 
found to have practically the same shape, but displaced 
more and more to the left as the plate voltage increases. 

The essential function of an amplifier is, of course, 
to reproduce the input waveshape exactly to a larger scale 
in its output circuit, and hence the only part of the 
characteristic curves that is of interest from an amplify- 
ing point of view is the straight portion. This, perhaps, 
will be made clearer on reference to Fig. 3. If the 
curved part is used, then the output waveshape cannot 


GRID VOLTS 


Fig. 2.—Characteristic curves of a valve, showing the relation- 
ship of plate current to grid volts. 
be the same as the input. Also it 1s obvious that the 
operating point should be in the centre of the straight 
part to get the full use of the latter. 

Another very important point is to use a auficiently 
high plate voltage, which should be enough to bring all 
the straight part of the characteristic curve to the left of 
the zero grid volts ordinate. If the whole straight part 
is to be used, and if some of it is on the positive side of 
the zero grid volts ordinate, then during part of the time 
the grid will be positive, and hence grid current will 
flow. For small positive values of grid voltage the grid 
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Testing for Distortion.— = 
current is small, but it rises as the grid voltage increases. 
Fig. 4 shows how grid current varies with grid voltage. 
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Fig. ee Rarer the vaive amplifier. 


Hence, in the case under 


H an H- consideration, there would 
an EEN ; 
z T -f f] be pulses of grid current 
a {+ |||} every time the grid became 
= — +- sufficiently positive. These 
o -f f] pulses of grid current flow 
pt te [iT] through the secondary 
SHH winding of the input 
O l +7] transformer and will usually 


be quite sufficient to over- 
load it, with a conse- 
quent drop in secondary 
voltage, and so will flatten 


GRID VOLTS 


Fig. 4.—Grid current-grid 
voltage curve of a valve. 


A GRID 
HAH CURRENT! | T 
SECINA 

|A ee ttt 
a 
i ne 
SF oa 
ot inept HHH 
UT WAVE! SHAPE! | | | 
SeURCr merit ts 
ERR eRe 
pt Pe tT Tt 


Fig. 5.— Showing the distortion caused by grid current 
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the top of the corresponding output wave, as shown in 
Fig. 5. 

In this diagram the plate and grid dure of 
Figs. 3 and 4 are drawn to the same scale, and a sine 
wave input assumed with the operating point on the zero 
grid ordinate (i.e., no grid bias), which corresponds in 
this case to the centre of the straight part of the plate 
characteristic. 
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(A) Oscillogram of the input current to the amplifier, 


The output waveform which would be obtained if 
there were no grid current 1s found by projection off the 
plate characteristic in the usual way, and is shown dotted 
in Fig. 5. The grid current wave shape is obtained in 
the same way from the grid characteristic, and is 
plotted to the same time scale. Owing to the pulse of 
grid current occurring every other half cycle, the output 
wave would be flattened during these half cycles, some- 
what as shown by the full line in Fig. 5. 

If the correct value of high tension is used, but either 
too much or too little negative grid bias, then the output 
waveshapes corresponding to the larger inputs will be 
distorted, either the top or the bottom of the waves being 
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Fig. 6.—Tite effect of using too little grid bias. 


flattened. Figs. 6 and 7 show what would be expected 
for too little and too much grid bias respectively, while 
the two oscillograms, B and C, show what actually does 
happen to the output waveshapes. What this really 
amounts to is that if a wrong value of grid bias is used, 
then there is not so much of the straight part of the 
characteristic available, and therefore that the possible 
output of the valve is diminished. 

It will probably be argued by some that they have not 
found the value of grid bias to be very critical, judging 
either by results on the loud-speaker or by the milliam- 
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Testing for Distortion.— 

meter test referred to previously. The obvious reason 
for this is that they are considerably under-running the 
valve—in other words, there is a lot more straight part 
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Fig. 7-—The effect of using too much grid bias. 


of the characteristic than is required. Now the factor 
which controls the length of the straight part of the 
characteristic is the filament emission—the hotter the fila- 
ment, the greater is the saturation current, and hence the 
longer is the straight part of the curve. Fig. 8 shows 


(B) Showing the effect of using too little grid bias—the valve is 
rectifying and flattening the top of the current waveshape. 


four curves taken at the same plate voltage, but at 
different filament temperatures. 

From the foregoing remarks it would obviously be more 
economical to reduce the filament voltage until there 
was sufficient straight on the curve (allowing, say, 10 per 
cent. margin for safety) and then adjust the grid bias 
to make the operating point come at the middle of the 


(C) The effect of using too much grid bias, showing bottom 
bend rectification. 


straight part. This would apply chiefly to the first valve 
or valves in an amplifier, more especially when the same 
type is used throughout. 
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In order to avoid-the use of a potentiometer to obtain 
critical adjustment of grid bias, it is more convenient 
and perhaps better to adjust the grid bias to the nearest 
cell (.¢., to nearest 1.5 volts), and then to alter the value 
of the high tension until the correct value (as given by 
the ‘milliammeter test) is reached. Thus, instead of 
keeping the characteristic curve fixed and altering the 
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! Fig, 8.—Characteristic curves with different filament temperatures. 


. grid bias until the operating point coincides with the 


centre of the straight part, we are fixing the grid bias 
and moving the: characteristic until the centre of the 
straight part coincides with the operating point. 

This method has the advantage of giving quite fine 
adjustment without the use of a potentiometer, For 
example, let us suppose that the valve has an amplifica- 
tion factor of 10. This means that one volt change on 
the grid has the same effect as, or corresponds to, 1o 
volts change on the plate. Now, quite a lot of high- 
tension batteries are tapped every three volts, which gives 
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Fig. 9—The effect of overioading the valve. 
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Testing for Distortion.— a 8 

an equivalent variation of grid bias on our valve of 
0.3 volt. Hence, altering the high tension by three- 
volt steps is équivalent to. altering the grid bias in 0.3-volt 
steps, so that there would be five equivalent tappings of 
grid bias in this way between every actual 14 volts-in the 
grid battery. 

Just as it is possible to under-run the valve, so it is 
easy to over-run it. 
the maximum permissible, then the onty remedy is to use 
a larger valve. Fig. g shows what output waveshape 


(D) When the vaive is overrun the top and bottom of the current 
waveshape is flattened. f 
would be expected when the valve is overrun, and the 
oscillogram (D) shows the waveshape obtained. 

The two remaining oscillograms (E and F) show what 
happens to an input waveshape containing the funda- 
mental and one harmonic when the grid bias and filament 
temperature are wrongly adjusted. 

In the foregoing article the writer has discussed the 
conditions that must be satisfied by the valve for distor- 
tionless amplification, and these, of course, are only part 
of the conditions to be satisfied in an amplifier, as prac- 
tically no consideration has yet been given to the way the 
valve gets its input and how its output is passed on. 
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If the filament voltage is already | 


MAY 6th, 1925. 


(E) The effect of using too large a grid bias when the input 
current contains a harmonic. 


Perhaps it would be as well to summanise the conditions 
that have already been discussed: (1) The valve must 
have sufficient straight part of its grid volt-plate current 


characteristic to deal with the maximum input voltage it 
is to receive. (2) The plate voltage must be sufficient to 


give a characteristic curve with all the straight part on - 


(F) This curve was taken when the valve had much too small a 
negative grid bias, and shows the waveshape of the current is 
the output circuit when the input current contained one harmonic. 


the left of the zero grid ordinate (é.¢e., no grid current). 
(3) The grid bias used should bring the operating point 
on the centre of the straight part of this characteristic 
curve. 


PROFESSOR A. S. POPOFF. 


Thirtieth Anniversary of a Wireless Milestone. 


AY 7th marks the thirtieth anniversary of the first 
successful transmission by the Russian wireless 
engineer, Alexander Stepanowitch Popoff, of a communi- 
cation by means of electro-magnetic waves. It was on 
May 7th, 1895, that this 
engineer gave a_ practical 
demonstration before the 
Chemical Society of Russia 
in the Chemical Laboratory 
of the St. Petersburg Uni- 
versity. The receiving sta- 
tion, on the occasion of this 
experiment, was located at 
a distance of 40 metres from 
the transmitter. As each 
signal in Morse code was re- 
ceived, the President of the 
Society wrote the corre- 
sponding letter on the black- 
board, and the enthusiasm 
of the audience was very 
great when the words 
“ Heinrich Hertz”? were 
eventually spelt out. 


Professor A. S. Popoff. 


A 22 


A coherer was made use of in this early experiment with 
a relay included in the circuit to operate electrical 
devices. During some later experiments carried out 
in the spring of 1895, Prof. Popoff ascertained that 
the reception improved when a vertical conductor several 
metres long was employed, and he arranged distant- 
control apparatus whereby electric bells included in the 
receiving circuit were caused to ring when the transmitter 
was operated in different parts of the Naval School in 
Kronstadt. Later in the same year a series of experi- 
ments were carried out to ascertain the nature of thunder- 
storm discharges, and from his practical experiences Prof. 
Popoff gained some valuable information regarding the 
conductivity of the atmosphere. He published a descrip- 
tion of these experiments in the proceedings of the 
Russian Physical Society in 1896, and a summary of 
this article appeared in the Journal de Physique io 
November, 1897. Many early experiments conducted by 


Prof. Popoff constituted valuable contributions to the 


development of the science. 

Prof. Popoff was born in 1859 in Bogoslovsky Zawod, 
in the Ural district, where his father was a priest, and 
his scientific career began in 1877, when he entered the 
University of St. Petersburg. 
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Events of the Week in Brief Review. 


20D's DAYLIGHT TRANSMISSION TO 
AUSTRALIA. 

Unknown to him at the time, a new 
European transmitting record was estab- 
Jlished by Mr. E. J. Simmonds (20D), 
of Gerrards Cross, Bucks, on the morn- 
sng of April 27th. He has since received 
cable confirmation that. at § a.m. (B.S.T.) 
on that date his signals on 22 metres were 
picked up by Mr. C. D. Maclurcan 
(A2CM), of Strathfield, N.S.W.. It will 
be remembered that A2CM is the Aus- 
tralian transmitter whose 20-metre signals 
were recently heard in this conntry. 

We hope to report shortly that two- 
way- working has been accomplished under 
similar conditions. 

0000 
CAN YOU RECEIVE DURBAN ? 

Reception of the Durban broadcasting 
station is not a commonplace in this 
country, but reports on a talk on 
“Brighton,” to be delivered at that 
station this evening (Wednesday) at 
8.15 (B.S.T.), wil be welcomed by Mr. 
Henry D. Roberts, M.B.E., Director of 
the Publicity Department, Public 
Library, Brighton. The speaker will be 
Mrs. Grace Sutton, Editor of the South 
Afrecan Woman's Weekly. 

The wavelength of the Durban station 
is 450 metres. S 
0900 

ROUMANIAN LISTENERS MUST BE 

BAPTISED. 

Morality appears to be the main qnali- 
fication for a receiving licence in Rou- 
mania, according to a bill which has jast 
been presented to Parliament at Buchar- 
est. he Bill states that all private 
peels desirous of possessing receiving 
icences must apply in person, bringing 
with them their baptismal certificate, a 
proof of their Roumanian citizenship, and 
a statement as to their high moral char- 
acter from a priest or other responsible 
religious leader. | 

Free licences, according to the Bill, will 
be issued to schools, churches, municipal 
and national organisations, and to ships 


and aeroplanes. 
ooo 


20-METRE ACTIVITY. 

Australian and New Zealand trans. 
mitters are getting very active on the 20- 
metre wave, as is shown by the follow- 
ing extracts from the log of Mr. E. J. 
Simmonds (G2OD), of Gerrards Cross :— 

April 25th.—0725 G.M.T., A2CM call- 
ing G stations; 0730 G.M.T., Z4AG call- 
ing CQ. ' 

April 26th.—0640 G.M.T., A2CM work- 
ing U6TS; 0755 G.M.T., A2CM calling 
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G stations at intervals; 0745 G.M.T. 
U6TS calling 42CM. All these were on 
waves between 20 and 23 metres. 
f ccoo 
PORTABLE TRANSMITTER 1N THE 
PYRENEES. 
An excursion in the Pyrenees with a 


portable transmitter is berng earried- out. 
.by Swedish SMYY and Brazilian 1AC, 


THE KING'S SPEECH. 


In connection with the broads 
casting of the speech of H.M. The 
King at the opening of the British 
Empire Exhibition, read the 
special announcement in the 
Editorial columns of this issue. 


| according to a report we have received 


from Mr. E. T. Manley, of Wimbledon 
Park, who recently picked up their sig- 
nals. The travellers are using a wave 
length in the netghbourhood of 80 metres, 


and transmit in good with a pure 
DC note. Their signals. have been heard 
at 1.30 a.m. (G.M.T.} ' 
l coo0°0 
= A NEW QSL CARD. 


Many non-transmitting amateurs | who 
desire to send QSL cards to American 
transmitters may welcome the idea of 


manner, and in the centre of the card 


DX are printed in large 


Mr. S. Jamieson, of Brixton,- Although 
not having a call sign he has produced a 
USL card which bears quite the tradi- 
tional appearance. Details of the trans- 
mission heard, and particulars of his own 
receiver arè displayed in the usual 
>in 
place of the usual -call sign, the letters 
capitals, with 
the word ‘‘Lendon’’ superimposed in 
smaller characters. 

The effect is decidedty arresting, and 
when we first glanced at the card we 
thought we had been heard in Kam- 
chatka. 

No ooo 

WEATHER REPORTS FOR SHIPS. 

For the benefit of mariners, a special 
600-metre “spark ’’ retransmission of the 
C.W. long range weather reports from the 
Air Ministry is to be carried out as from 
June 1st. The stations selected for this 
purpose, are Valencia, Seaforth, Niton, 
and Cullercoats. 

ooo 
BRITISH DX WITH ITALY. 

Two-way working on 20 metres was 
established on Sunday, April 18th, be- 
tween G2FN (Mr. L. M. Baker, Rudding- 
ton, Notts.) and IIRG (The Radiogiornale, 
Lake Como, Italy). The power input at 
LIRG was 100 watta, with an aerial 
current of 0.2 ampere. 

1RG transmits every Sunday at 3 p.m. 
(G.M.T.) on 20 metres, and at 4 p.m. on 
40 metres. Reports should be addressed 
to the Radiogiornale at Viale Maino, 9, 
Malan. 


THE R 33’s CREW. 


a visit to the Air Ministry to receive the congratulations of the Chief of Staff, Sir 


Soon after their historic filght, the crew of the truant airship paid 


ugh 


Trenchard. The above ama han was taken on this occasion. (Left to right): Mr. S. T. 


Keeley (wireless operator), T 


ergt. Hunt (coxswain), L ieut. 
ir. Gent (chief engineer). 


Booth (commander), and 


B I 
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AMBRICA-NORWAY WIRELESS 
DEVELOPMENTS. 

It will soon be possible to receive in 
Oslo an express telegram three minutes 
after it has been handed in to a New 
York telegraph station. This speedy 
-transmission will take place when the new 
receiving station at Fornebo, near Oslo, 
is opened. 

Up till now the receiving station for 
radio telegrams to Norway from the 
United States has been at Nerland, on 
the south-west coast. The new arrange- 
ment will make it possible to write down 
the telegram in the wireless department 
of the Telegraph Building in Oslo the 
moment it is received by the Fornebo 
radio station. í 

oo0oo0o0 


BLAMING THE AMATEUR. 


Members of the American Radio Relay 
League are fighting a battle against the 
popular belief that all Morse interference 
with broadcast reception emanates from the 
amateur transmitter. The League points 
out that interference comes from ship and 
commercial stations as well as amateur 
transmitters, and to prove its sincere 
desire to overcome the trouble as far as 
amateurs are concerned the League is 
appointing a number of vigilance commit- 
tees. These committees, which will work 
. in co-operation with radio clubs and news- 
. papers, will. solicit complaints of inter- 
ference -and track offenders to their lairs. 
Where an amateur transmitter is found to 
be at fault strenuous measures will be 
taken, culminating in extreme cases to a 
petition to the Department of Commerce 
to enforce the culprit’s silence. 

0000 
IMPROVEMENTS AT JOHANNESBURG. 

South Africa’s first broadcasting station 
has eliminated all the early technical 
troubles, writes a Johannesburg corres- 
pondent, even to cutting out the slight 
generator hum that worried ultra-sensi- 
tive ears. The annual licence fee is two 
guineas, and as the Government is now 
handing over the amounts collected, the 
station is catering for a larger circle of 
supporters. | 

The evening orchestra is permanently 
increased to ten performers, five of whom 
possess international credentials, and the 
repertoire now embraces classical, popular 
and dance music. 

o000 
THE RADIO WORLD'S FAIR. 

With true American thoroughness the 
organisers of the New York ‘ Radio 
World’s Fair,” to be held in the autumn, 
are already busy concluding their plans. 
This will be the second Radio World’s 
Fair, and will be held in the 258th Field 
Artillery Armoury, Jerome Avenue and 
Kingsbridge Road, New York. Described 
as the ‘‘ largest and most comprehensive 
industrial exposition ever held in 
America,” it will embrace 250 American 
exhibits and 50 foreign disvlays, and will 
stage ‘‘ extraordinary public demonstra- 
tions every afternoon and evoning."’ 

Two large sections will bo devoted to 
new inventions and amatenr-huilt ects. 
open to experts of all wafions, and 
awards will consist of gold medals, silver 
cups, and oaish peices. Entity forms and 
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full particalars are obtainable from the 

General Manager, James F. Kerr, Suite 

1500, Times Building, New York City. 
o000 


A RECEIVING VALVE RECORD? 
The Edison Swan Electric Co., Ltd., 
have recently received back from one of 
their customers one of their A.R. valves. 
Although this well-known type of valve is 
only intended for use as a receiving valve, 
this particular one has been in constant 


WIRELESS AND THE AIRWAYS. A 

view of the aerial system of the new 

wireless station erected at Basle aero- 
drome by the Marconi Company. 


use as a transmitting valve with 500 volts 
on the plate, and frequently up to as 
much as 7 volts on the filament. 

At a very conservative estimate the 
valve Fad a life of not less than 350 
hours. It did not burn out then, but the 
valve was accidentally dropped, much to 
the regret of its owner, a resident in the 
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Birmingham area, who states that it was 
used regularly in two-way telephony with 
Aberdeen. 
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THE R.S.G.B. DINNER. 


American, Canadian, and French wire- 
less amateurs, who were the guests of the 
Radio Society of Great Britain after the 


recent International Conference of Radio 


Amateurs held in Paris, were entertained 
at dinner by the transmitting and relay 
section of the society at the Waldorf 
Hotel on April 24th Mr. H. Bevan- 
Swift, chairman of the section, presiding. 
Mr. G. Marcuse proposed the toast of 
“The International Amateur Radio 
Union,” and Mr. Hiram Maxim re- 
sponded. Captain Ian Fraser, M.P., pro- 
posed the toast of the American Relay 
Radio League, which, he said, had 18.000 
licensed amateur transmitters. | The 
Secretary of the American Relay Radio 
League (Mr. Kenneth Warner) re- 
sponded, and Captain Durrant, the 
operator of the Air Ministry station at 
Mosul, Mesupotamia, also spoke. 


oa0°0 


DX SCHEDULE FROM SOUTH 
AFRICA. 


Regular test transmissions are to be 
carried out during May and June by Mr. 
J. S. Streeter (A4Z), of Myrtle Grove, 
Irwell Street, Observatory, Cape Town. 

Mr. Streeter’s schedule is as follows :— 


Wednesdays: 4 a.m. to 5 a.m. 
Thursdays : 8.45 p.m. to 9.50 p.m. 
Saturdays: 5.15 p.m. to 5.45 p.m. 
(calling X4AG). 8.0 p.m. to 9.0 p.m. 


The times given are G.M.T., and trans- 
missions will be made on a wavelength of 
95 metres. 

Mr. Streeter employs a four-coil 
Meissner transmitter with an aerial 
current: of one ampère. The aerial is a 
single wire “L,” 50 feet high, top por- 
tion 38 feet long, and a fan counterpoise 
is used consisting of six wires, each 55 
feet long. There is no earth connection. 
The wave is pure C.W. Mr. Streeter’s 
telegraphic address is ‘‘Streeter, care 
Sidleth, Cape Town. 
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MARCONI SILVER JUBILEE. 

The silver jubilee, celebrated at the 
end of April, of the Marconi International 
Marine Communication Co., Ltd., serves 
to recall that the record of this Company 
is practically the history of wireless at 
sea. 

One of the Company’s first contracts 
was from the British Admiralty for the 
installation of wireless apparatus on 26 
warships, and at six Admiralty coast 
stations. Primarily, however, the Com- 
pany’s business has been in connection 
with the mercantile marine, and since 
1900 no fewer than 6,000 ships have been 
equipped with Marconi apparatus. Over 
500 lives and much valuable property 
have been saved by wireless during times 
of peace, apart from the thousands of 
lives saved at sea during the war. 

A wireless telegraph service of news 
to ships at sea was inaugurated from the 
Poldhu station on August 22nd, 1903, and 


20 


MAY 6th, 1925. 


from it has sprung the present efficient 
service of ocean newspapers. 

Over 200 British vessels are now carry- 
ing Marconi direction finders. 

oo0oo0o0 
TRANSMISSIONS FROM THE McMILLAN 
EXPEDITION. 

Mr. John L. Reinartz (U1XAM), tim 
well-known American experimenter, will 
accompany Commander Donald B. 
McMillan’s arctic expedition this year, 
according to information received by Mr. 
F. Charman, of Bedford. The plans of 
the expedition were briefly dealt with in 
our last issue. 

The expedition will leave America on 
June 15th, presumably on the a.s. 
“ Bowdoin” (WNP), the same vessel 
as last year, although this is uncon- 
firmed. Regarding wireless transmissions, 
Mr. Réinartz states that he will use 500 
watts D.C. and 500 cycle A.C., and: will 
use the following wavelengths : :—20 
metres, mostly at noon; 40 metres, mostly 
at night; and 80 metres on odd occa- 
sions. The expedition is scheduled to 
return on September 20th. 

oa00 
GERMAN SHORT WAVE TESTS. 
~ Readers who have picked up transmis- 
sions from German A8 may be interested 
to learn that this station is operated by 
Dr. Rochau, of the Lorenz Co., Berlin. 
Reports from British amateurs are wel- 
come, and particulars regarding receiver 
used, strength, type of aerial, weather 
conditions, and the exact time, would be 
greatly appreciated. The wavelength at 
present. used is from 45 to 50 metres, but 
a reduction will shortly be made to be- 
tween 20 and 25 metres. The times of 
transmission for the following day are 
given at the end of each transmission. 

We are indebted for this information to 
Mr. T. Walker, 34, Ontario Bui'dings, 
Prestons Road, Poplar, E.14, who re- 
quests that all reports be forwarded to 
him. He cables to Germany every Satur- 
day. 

oo0oo0o0 
ERRATA. 

We regret that two errors occurred in 
the description of “A Standard Multi- 
vibrator Wavemeter,” by W. H. F. 
Griffiths, in our issue of April 15th. The 
following corrections are necessary. 

Line 22, column 1, on page 310, should 
vead :—'The fork frequency is adjusted 
by reducing the length of the a 
grinding, the frequency, of course, being 
inversely proportional to the square of 
the length of the prong from its extremity 
to its nodal point.”’ 

On line 34, column 2, on page 310, for 
“diminishing ” read “lengthening.” 

oaoaoo 
Mr. E. H. SHAUGHNESSY. 


The recent appointment of Mr. E. H. 
Shaughnessy, O.B.E., of the Post Offce, 
to the newly created post of Assistant 
Engineer-in-Chief in charge of Wireless 
Setvices, recalls the varied work which 
he has carried out in the field of radio 
telegraphy. 

At the commencement of the late war 
Mr. Shaughnessy was solely responsible 
for the organisation for the detection of 
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_ unauthorised wireless transmissions, later 


being appointed to control D.F. stations 
for home defence. For these services he 
was awarded the 0.B.E. 

In 1920 he was a member of the Wire- 
less Telegraphy Commission to enquire 
into the question of Imperial Wireless 
Communications, and in the following 
vear he acted as a British delegate at the 
Conference - on 
Wireless Telegraphy held in Paris. 

At the present time Mr. Shaughnessy 

occupies many important posts. He is 
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EBONITE. 

The address of Messrs. The Electrical 
& Chemical Ebonite Co., Ltd., referred 
to on p. 562 of our issue of April 22nd, 
is 150, Southampton Row, London, 
W.C.1, and not as stated. 

0000 
CARDS FOR 2AU 

Mr. L. F. Aldous (2ZB), “of 48, Har- 
penden Road, London, S.E.27, would be 
glad to hear from 2AUC, for whom he 
has several cards which he would be 
pleased to forward. 


DIRECTION FINDING FOR AIRCRAFT. The immense value of wireless communication 
in connection with the Continental Airways has been recognised in the erection of the new 


Marconi station at Basle serodrome. 


his photograph depicts the wireless compass 


nstallation at Basie. 


- Examiner in Telegraphy for the City and 


Guilds of London Technical Institute, a 
member of the Radio Research Board, and 
of several committees and panels of the 
British Engineering Standards Associa- 
tion. For the past two years he has occu- 
pied the chair of the Wireless Section of 
the Institution of Electrical Engineers, 
and he is also a Vice-President of the 
Rad), Society of Great Britain and the 
Sch ols Radio Society. 
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PORTABLE SETS. 


The issue of the “Wireless 

World” for next week, dated 

May 13th, will be specially de= 

voted to wireless outzofzdoors, 

with details for building portable ; 

sets, and will contain a special : 
wiring supplement. 


L 
WHO 1S OCDB? 


A Bath reader inquires as to the 
identity of OCDB, heard transmitting in 


French on April 20th at 8.31 p.m. 
(G.M.T.), using a wavelength of 90 
metres. 


ITEMS FROM THE TRADE, 


As a result of business extension, 
Messrs. N. V. Webber and Co., the we! i 


. known constructors of amateur apparatus, 
'have now moved to new premises at Vale 


Road, Oatlands Park, Weybridge, under 
the title of N. V. Webber and Co., Ltd. 
The firm specialises in tho manufacture 
of apparatus to the designs of customers, 
and gives particular attention to the 


requirements of transmitting amateurs. 


Ld + » 


“What Every Wireless User should 
Know about the Crystal” is the title of 
an interesting little booklet by E. L. 
Fry, issued by Messrs. Harding, Holland 
and Fry, Ltd., of 52, Queen Victoria 
Street, London, E.C.4. A copy of the 
booklet will be sent free on receipt of 
a postcard. 


+ kad + 


Messrs. The Dubilier Condenser Co. 
have appointed the following firms as 
their sole agents in the Union of South 
Africa :— 


Burau of South Cullinan Buildings, 
Africa Johannesburg. 
British Goneral Elec- Corner of Loveday and 
tric Co., Ltd. Anderson Streets, 
Johannesburg. 
Western Electric Co.. Cam. Buildings, Sim- 
Ltd. monds Street., Jo- 
’ hannesburg. 
Wireless Agency, Ltd. 62a, Strand Strect. 
Capetown. 
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NEWS FROM 
TH E CLUBS: 


Secrelaries of Local Clubs are invited lo send in for publicalion club news of general interest. 


Woolwich Radio Bociety. l 
An cntertaining paper entitled “ Radio 


Terminological inexactitudes °” was re- 
cently read by Mr: F. Fraser. Abbrevia- 
tions and terms. in radio, said Mr. 


Fraser, are often interesting, sometimes 
quaint, and frequently misleading. We 
speak of “H.T.” and “L.T.’’, but 


seldom mention the type of battery. The 


terms ‘‘ High Frequency” and ‘‘ Low 
Frequency ’ "are distinctly inferior to the 
American *“‘ Radio Frequency ” and 
‘‘ Audio Frequency ”; the latter designa- 
tions do give an idea of the limit of fre- 
quencies implied. 

What does a condenser condense? Is 


there any syllable in the {word that ex: 


presses its radio meaning? 

Many other misnomers were mentioned, 
and Nr. Fraser certainly caned his 
audience ‘furiously to think.” 

o000 
ir Tanbridge Wells and District Wireless 

A lecture entitled ‘ Efficient Design of 
Receiving Apparatus’’ was recently de- 
livered by Mr. W. Reverson, B.Sc. Mr. 
Reverson gave a very hicid. explanation 
of some of the pitfalls that beset amateurs 
in the design of their receivers, and the 
members benefited by a very useful dis- 
cussion which followed. The lecturer also 
dealt with the characteristic curves of 
valves and their bearing on distortion, 
and very clearly explained, with the aid 
of diagrams, the method of finding the 


PODOCOOCOOOOOOS 
FORTHCOMING EVENTS. 


WEDNESDAY, MAY 6th. 
Institution of Electrical Ergincera (Wire- 
leas Sect.on).—At 6 p.m. (Light Rc- 
freshments at 5.30.) At the Institu- 
tion, 5 W.C.2, 
if. J. Rouad, M.C., and Mcasrs. T. L. 
Eckeraley, K. Ni C 
of the 
coni's ‘Wireless Telegraph S 
‘Report on Measuremente 
Signal Strength at Great Distances 
during 1922 and 1923 by an Erpedi- 
tron to Austral,” 
Golders een and Hendon Radio Society. 
abe Ass At the Club Houwer, wir 
lifeld ay, Golders Green, N.W.11. 
Informal mecting. 
THURSDAY, MAY Tth. 
Keptington Radilo Society.—Lecture (ules- 
trated): *' The Hang ture ond Uace 
of Condensers adio and Other 
Purposes.” by fr. H. Andrewces, B.Sc., 
of the Dubilier Condenser Co. 
WEDNESDAY, MAY 13th. 
Radio Socicty of Great Britain.—Informel 
t 


woeltin 6 Yaa CURsION 
open ‘by Mr. R. H. Kidd, B.A., on 

* An Attempt at Quantitative Ezperi- 
menta on Modulation.” 


MONDAY, MAY Nth. 


Eastern Metropolitan oreu nee Lec- 
ture Association (R.S.G.B.).—At 7.30 
p.m. (Tea at 7.) “At St. Bride's 
Tnetitute Bride Lone, Ludgate Circus, 
E.C.4 ectures “Short Wave Trans- 
mission,” By Mr. F. H. Hammes. 


various curves; at the same time he de- 
monstrated the correct working points for 


the purpose for which the valves are 
required. 

On April 3rd the Society was honoured 
by the presence of Mr. L. F. Fogarty. 


ee 2st 


Re eee SIGNALS FROM CONNECTICUT. Mr. R. W. Bloxam (5LS), of Blackheath, 


cessful in picking up daylight signals on 20 metres 


from Mr. J. L. Reinarts 


as been suc 
iu IXAM), 4 of South Manchester, Connecticut, U.S. Mr. Bloxam is here seen in his 


ts den. oe 
B 4 


Note the interesting array of QSL cards. 
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All photographs published will be paid for. 


A.M.I.E.E., who lectured on “Distortion 
in Broadcast Speech and Music.” The 
difficulties that are met with in the trans- 
mission of speech and music formed the 
principal abjec on this occasion, and 
the members gained a considerable in- 
sight into the work and problems of the 
engineers who are responsible for the 
transmission of pure and wndistorted 
speech. The evemng was much enjoyed 
by all present, and a very good attend- 
ance was recorded. 

Headquarters : 9, Vale Road, Tunbridge 
Wells. 

oo00 
Tottenham Wireless Society. 

Good attendances marked two meetings 
held during Easter. The first meeting 
took the form of a demonstration of lond 
speakers, and was arranged’ by Mr. F, E. 
R. Neale. He first ontlined the theory 
relating to distortion in loud speaker sets, 
paying particular attention to horn re- 
sonance, and to the correct interpreta- 
tion of transformer curves. A large 
number of loud speskers were then de- 
monstrated. A standard three-valve 
receiver without reaction and suitably 
grid biased was used for this purpose. 
At the second meeting a lecture was given 
by Mr. R. F. G. Hotness on ‘‘ High 
Frequency Coupling,” and proved of 
great interest both te the beginner, and 
to the advanced experimenter. On 
Wednesday, April 22nd, a lecture on 
“The Manufacture of Copper Wire.” 
illustrated by lantern slides, was given 
by one of the British wire experts, Mr. 
E. L. Wildy, Technical Engineer to the 
London Electric Wire Co. and Smith's, 
Ltd. Mr. Wildy carefully explained all 
the stages through which the copper 
passed from the ore to the finished reel 
of wire. Illustrations of the crushing 
milis and refining furnaces were reinforced 
by copious descriptions. 

A very large range of samples was ex- 
hibited, and Mr. Wildy answered many 
questions which arose during the subse- 
quent discussion. # 

Hon. Secretary: Mr. A. G. Tucker, 
42, Drayton Road, Tottenham, N.17. 


o000 


Swansea and District Radio Society. 


Mr. Russell Peacock gave an instructive 
demonstration of a Reflex Circuit at the 
Society’s meeting on April 22nd. The 
set was of great interest to the experi- 
menter, and one of its important features 
was the ease with which circuits could 
be changed in a remarkably short time. 

The hon. secretary of the Society is Mr. 
E. H. White, 100, Bryn Road, Swansea. 
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principle is employed, and the audio output from 


ie the receiver to be described, the second harmonic 
the second detector is reflexed through a stage of 


the H.F. amplifier. The circuit of the receiver is given 
in Fig. r and 6.. To the terminals A B a frame aerial or 
tuning coil may be connected, and is tuned by condenser T. 
Coil L, and condenser O form the tuned circuit which 
decides the frequency of the locally generated oscillations ; 
L, is the reaction coil. The first valve is therefore a 
combined detector oscillator, and is arranged to produce 
strong second harmonics in the circuit L, O. A grid con- 
denser and leak, C, R,, are employed for rectification. 
In the plate circuit of the rectifier is the tuned coil L, C,, 
which is coupled to L, C, in the grid circuit of the inter- 
mediate frequency amplifier.. Three stages of H.F. am- 
plification are employed, having transformer couplings 
T, T,, and T,. Transformer T, supplies the second 
detector, having the grid condenser and leak, R, C,, and 
the audio currents pass through transformer T, in the 
plate circuit. The -secondary 

winding of this transformer H.T. 

is joined in the grid circuit | l 
of the fourth vałve, conse- 
quently this valve magnifies 
the audio currents which 
pass through the telephone 
transformer T,. 

A frame aerial or a small 
open aerial may be em- n 
ployed with the set. If the LR 
reader prefers to make his $% 
own frame aerial, he is re- 
ferred to The Wireless 
World for April 22nd, page O 
343. When a small open 
aerial is used, it is recom- 
mended that the tuner be of 
the type having a ‘“‘ fixed- 
tune” aerial circuit; one 
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Constructional Details 
of a Reflexed Second 


Harmonic  Five=valve 


Receiver. 


By W. JAMES. 


could, for instance, use one of the Lissenagon coils, or 
an Igranic Unitune Major. On the left-hand end of the 
set are two terminals. The frame should be connected 
to these—the outside end of the frame to the top ter- 
minal. When an open aerial is used, the ends of the 
tuning coils are connected to these terminals. 

From the illustrations it will be seen that the front 
ebonite panel, which measures 3oin. x 7in. x łin., carries 
the two tuning condensers, two filament resistances, ter- 
minals for the tuner or frame, and for the telephones. 
Details for the drilling of this panel are given in Fig. 2. 
If the reader uses components which are not of the same 
make as the writer’s, hc must, of course, carefully mark 
out and drill the panel accordingly. It should be noted 
that the frame tuning condenser is of the square law type 
and has a vernier, and that the condenser tuning the 
oscillator coil is of the geared type. The adjustment. of 
the oscillator condenser is extremely critical, and it would 
be well if the reader can afford it, to install condensers 
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Fig. 1.—Theoretical connections of the second harmonic superheterodyne receiver. 
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Fig. 2—Drilling of front panel. A, jin. dia. for No. 4 wood screws; B, hin. dia.; C, Ain. dia. for No. 4 B.A. screws; D, jin. dia.; 
E, tapped No. 6B A. on underside of panel. 


of aita design and fit ‘en with geared knobs. Suit- 
able geared knobs (or dials) are. advertised in this journal. 
One of the filament resistances controls the filament cur- 
rent of the first valve only. If this valve is of the 
Go mA. type and a 4-volt battery is used, the maximum 
resistance of the rheostat should be about 30 ohms. The 
filaments of the remaining valves are in parallel ; hence a 
rheostat of about 5 ohms of fairly thick wire is suitable 
—the dual rheostats used can be recommended, 

Details of the baseboard and the arrangement of the 
parts thereon are given in Fig. 6. It will be noticed that 
_two brackets are employed to hold the base and panel at 


Fig. 3.—Drilling of 

terminal strips. A, 

jin. dia. for No. 4 

wood screws; B, fin. 
dia. 


Two small terminal strips are employed, 
and details of these are given in Fig. 3. On the left- 
hand end of the base are two coil sockets. These are 
for the oscillator coils, and near them are the grid con- 
denser and leak of the first detector. ‘The H.F. trans- 
formers are of the pin type, and are fitted to ordinary 
valve holders. These are indicated in the drawing. A 
tinned iron box is employed to screen off interfering 
signals ; details for this appear in Fig. 4. A relatively 
thick tinned sheet iron is employed (No. 26 gauge), and 
is rather difficult to cut with the ordinary tinman’s shears, 
but the pieces are easily cut with a hammer and chisel. 
A 206 - 


right angles. 


The bottom may be made first, screwed to the base, the 
parts mounted, and the positions of the connecting wires 
marked. Pieces about din. wide are cut away to allow 
a clear space for the connecting wires which have. to ter- 
minate on apparatus outside the screen. The upper part 
of the box is made to fit the base fairly tightly, and, of 
course, pieces are cut from the bottom edges to corre- 
spond with the base. The edges of the box and base are 
soldered where necessary. 

It will be noticed that the transformer connected be- 
tween the third and fourth valves is mounted at right 
angles to the others. This is to reduce magnetic coupling 
between the transformers. A valve holder of the type 
used for mounting valves behind a panel is employed. 
Small pieces of ebonite, fin. thick, are fitted beneath the 
components mounted on the base of the screening box. 


- This serves to raise the wires above the tinned iron, which 


should be earthed or connected to the filament battery. 

With the parts assembled, it is an easy matter to wire 
them. Many of them are only a few inches long; a few 
are several inches in length. Those wires which pass 
through the slots in the base of the screening box, and 
those which run near it, should be covered with sistoflex 
tubing. The wiring diagram is Fig. g. 


Fig. 4.—A Sketch of 

the screening box 

which is made of 

No. 26 gauge tinned 
iron. 
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Harmonic Spperheterodyne Receiver.— 

Three pin-type H.F. fransformers (Sullivan No. 5A) 
having a natural wavelength of 4,000 metres, are used. 
When these are put into circuit, the wavelength will de- 
pend on the capacity of the holder and that of the valves 
with which they are associated. With valves of the 
D.E.5 class, the wavelength increases by several hundred 
metres; but when valves of the 60 mA. type are em- 
ployed, the natural wavelength of the amplifier is just 
a little above 4,000 metres. Hence the “ filter ” circuit, 
having primary and secondary coils L, and L, and fixed 
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Fig. 5—Arrangefnent of the coils of the “ filter’’ transformer. 


condensers C, C, of 0.0005 mfd., should be tuned to 
this wavelength. The arrangement of the coils is given 
in Fig. 5. The two bobbins are mounted on a piece 
of brass rod screwed No. O B.A., which is 2$in. long. 
On one end is fastened a four-pin ' plug. These bobbins 
are wound with No. 30 D.S.C. copper wire until, with 
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Fig. 7.—View of the right-hand end of the back of the set 
two tuning condensers can be seen, and also the two colle ‘of the 


oscillator. 


the coils connected in circuit, they are exactly in tune 
with the remainder of the amplifier. A buzzer wave- 
meter can be used. This instrument should be coupled 
to the lower (primary or C,) coil of the filter, and. adjust- 
ments made to the number of turns until the buzzer is 
heard at a maximum strength in the telephones. Approxi- 
mately 350 turns are required in each slot, and the coils 
are connected to the pins of the four-pin plug supplied 
with the bobbins, The distance between them is varied 
until the desired selectivity is obtained. 

This set will work with any of the usual dull emitter 
valves; it was primarily intended for valves taking a 
filament current of 60 milliamperes. Mullard D.o6 L.F. 
(green ring) valves may be used in the first and fourth 
valve holders, and M.O. D.E.3.b valves in the second 
and third holders, and as the second detector. When 
using these valves a four-volt accumulator may be used 
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Between the two vaives is the *‘ fiiter” transformer. 
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Fig. 6.—Layout of components on base. 
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Fig. 8.—View of the back of the set with the top of the screening box removed. Notice the three H.F. plug-in transformers; the 


ecentre one ts fixed at 


for filament heating; about 30 volts H.T. for the first 
valve, 45 volts for the second and third, and 60 volts 
for the fourth and fifth. Should the H.F. amplifier 
oscillate, reduce the plate voltages. Excellent results can 


be obtained with a plate voltage of only 20 for valves 
two and three. 

To test whether the first valve is oscillating over the 
whole range of the tuning condenser, connect the frame 
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HT, Hita 


ght-angies to the others. 
„aerial, put a milliameter in the plate battery circuit 


(between H.T.+1 and the H.T. battery) and touch the 
side of the tuning condenser going to the grid condenser. 
The pointer of the milliameter should move when the con- 
denser is touched. By watching the instrument a good 
idea of the relative strength of the oscillations over the 
range of the tuning condenser is obtained. | 
does not oscillate, the connections to the reaction coil 
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Fig 9.—The wiring diagram. The parts are lettered to correspond with the theoretical diagram, fig. 1. T, 0:0005 mfd.; O, 00003 mfd, 3 


Li, La, Gsmbrell and D; C2, C3, 0-0005 mfd.; C,, 0-0002 mfd.; 
Lz, Ly, filter transformer ; Ci, Cz, Cy, 0002 mfd. ; 
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0:00025 mfd.; Ro, 2 megohms; C;,2 mfds. 


re 0°25 megohm; T;, T3, T;, Sullivan No. 5A H.F. transformers ; 


If the valve 
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THE FOLLOWING PARTS. ARE REQUIRED FOR THIS RECEIVER. `-- >. i 


: 1 Ceg mr law” tuning condenser with vernier (T) 
iy erlin 

: 10-0003 mfd. geared tuning condenser (O) (Naylor). 

: {1 0-0002 fixed condenser (C,) (Dubilter). 

10:25 PRN grid leak (R,) (PEOLE), with holder (Marconi- 
phone). 

1 Plug-in coil, Gambrell E (L,). 

1 Plug-in coil, Gambrell D (L,). 

2 Plug-in coil sockets for above. 

2 0-0005 mfd. fixed condensers (C,, C,) (Dublilier). 

2 H.F. transformer bobbins, 2}in. dia. by fin. wide (L, L,) 
(Edison Bell). 

Small quantity of No. 30 D.S.C. wire (for L, L,). 

3 H.F. transformers, pin type (Tọ Ty Ta) it. w. Sullivan, 
No. 5A), having a natural wavelength of about 4,000 
metres. 

1 0-00025 mfd. fixed condenser with clips (C,) cei) 

1 2 megohm grid leak (Rg) (Dubilier). 


e 
e 
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should be reversed, or a larger coil be used. Also adjust 
the H.T. voltage and filament current. 

The London (2LO) station of the B.B.C. has a wave- 
length of 365 metres, or a frequency of approximately 
822,000 cycles. Hence, when receiving this station, the 
oscillator circuit should have a frequency of 4 (822,o00+ 
75,000); that 1s, 448,500 or 373,500 cycles. The corre- 
sponding wavelengths are about 670 and 800 metres. As 
the condenser tuning the oscillator circuit (O) has a maxi- 
mum capacity of 0.0003 mfds., a Gambrell coil, E, or a 
No. 150 Igranic coil, may be used at L,. Coil L, may 
be a Gambrell D or a No. 100. To fective station 2LO, 
therefore, the frame aerial is tuned to the correct wave- 


length, and the oscillator circuit tuned to either about 


670 or 800 metres. Tuning should be done with ex- 
treme care, as a slight adjustment of the oscillator con- 


A FRENCH WIRELESS 


‘BOOK. | Two 
JOSEPH ROUSSEL, the 
o Secretafy of the Société 


Française d'etude de Télégraphie et 
Téléphonie sans fil, has written a 
clearly expressed and interesting book for the use of 
amateurs under the title of ‘‘ Mon Poste de T.S.F.,’’ 
published by Messrs. Vuibert, of Paris. 

The author does not trouble his readers with mathe- 
matical calculations ot formulz, but takes them along 
the path he himself has trodden in his studies, giving 
clear directions for the practical construction of each 
piece of apparatus and indicating the pitfalls and 
‘* snags ” to be avoided. Starting with the simple crystal 
receiver and microphone amplifier, he conducts his readers 
by easy stages through the standard simple or ‘‘ classic ”’ 
types of valve receivers to the more complex. 

The second section is devoted to a similar description 
of amateur and experimental transmitting apparatus. 
Chapter IV deals with the practical construction and use 
of measuring and testing instruments, and the work con- 
cludes with an appendix describing the method of charg- 
ing accumulators off an A.C. supply, the crystadine and 
the detection of faults. 


‘*Mon Poste de T.S.F.,’’ by Joseph Roussel. 
Vuibert, Paris. 192 pp. with 156 diagrams. 


Published by 
10 francs. 
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NEW BOOKS | 
_ FROM THE CONTINENT.: Å 
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1 Intervalve transformer (T,) (Radio Instruments). i 
1 Telephone transformer, for high resistance telephones (T,) $ 
(Pye). 
3 2 mfd. Mansbridge condensers (C,) (Burndept). 
3,0°002 mfd. fixed condensers (C,, C,, Ca) (Dubdilier). 
5 Valve holders, antiphonic (Burndept). 
3 Valve holders (for H.F. transformers). 
1 Valve holder (for H.F. transformer) (Aermonic). 
2 Dual filament rheostats (Burndept). , 
1 Single cell grid battery. 
1 Ebonite panel measuring 30in. x Zin. x }in. 
1 Base board measuring 30in. X 8łin. X Pin. 
` Quanlity of tinned sheet iron, No. 26 gaupe. 
2 Pieces of ebonite, measuring 7in. x i x tin. and 3}in. x 
Itin. x pin. 
2 Brass brackets. 
1 Frame aerial (Burndepf). 
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_ denser may be sufficient to bring in or cut off the station. 


Once the station is heard, adjustments of filament current 
and plate voltage should be made to secure the best 
results. Having found them it will usually not be neces- 
sary to change them unless the valves are changed. 

A large number of stations, main and relay, can be 
received with this set at a place four miles from 21.0. 


Continental stations, whether main or relay, are received 


at good strength. The selectivity of the set is remark- 
able, and, as there are but two tuning controls, tuning . 
is an easy matter, provided the condenser dials are turned 


very slowly. Valves of the D.E.5 class have been used 


in this set, and give very good results, once the correct 
plate voltages have been found. Twenty volts is suffi- 
cient for the first valve, 36 for the second and third, and 
about 45 for the fourth and fifth. 


€ 
TECHNICAL VOCABULARY 
IN FIVE LANGUAGES. 


N excellent Vocabulary of Wire- 

less Terms in five languages 
has recently been published by the 
-Franckh’sche Verlagshandlung of 
Stuttgart, and bears the somewhat imposing title ‘“ Fünf- 
sprachenworterbuch für Radioamateure.’’ The book is 
of convenient size for ready reference, and contains a 
complete list of the technical terms used in wireless tele- 
graphy in English, French, German, Spanish, and. Italian 
in alphabetical order. A great merit of the polyglot 
arrangement is that the various languages are not sepa- 
rated into different sections ; thus ‘‘ practice buzzer ’’ with 
its equivalents in German, French, Italian and Spanish, 
is immediately followed by ‘‘ Précision Syntonique,’’ with 
its equivalents in the other tongues. 

The hypercritical may, of course, discover errors—it 
would be practically impossible to compile a work of 
this kind without minor mistakes unless the Editor and 
printers were absolutely conversant with the technicalities 
of all the five languages equally ; but a general and some- 
what careful inspection of the contents does not reveal any 
serious errors as regards the English words, and, pre- 
sumably, the same care has been taken with the other 
languages. 

Hans Günther, Franckh'sche Verlagshandlung, Stuttgart, 
A 29 
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A Review of the Latest Products of the Manufacturers. 


A COMBINED VALVE-HOLDER AND 
RESISTANCE. 

The use of a special shelf for valve- 
holders may be obviated by the substitu- 
tion of the combined  valve-holder and 
control resistance manufactured by the 
Athol Engineering Co., Cornet Street, 
Higher Broughton, Manchester. A porce- 
lain valve-holder, which is already well- 


known to readers, is mounted at the end 


of a resistance of the compression type. 
Se SR 


Athol combined filament resistance and 
valve-holder bracket. 


“We found this resistance very satisfac- 
tory for both bright and dull emitter 
valves. The control was quite smooth, 
and no hissing noises due to irregularities 
in resistance were present. It is interest- 
ing to note that one of the common fila- 
ment connections to the valves may be 
_made by clamping a brass or copper strip 
between the base of the units and the 
panel. 
ooo°o 
AN ANODE REACTION UNIT. 

The Mellowtone reaction unit produced 
by the Midland Radiotelephone Manufac- 
turers, Ltd., Brettell Lane Works, Stour- 
bridge, is designed to plug in to an 


ordinary valve socket. The ends of the 
fixed anode coil terminate on two of the 
legs, and the remaining legs are con- 
nected to the reaction coil; on one side 
through the bearing spindle and on the 
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other by a short length of rubber covered 
flex. The reaction coupling may be ad- 
justed by a knurled knob or by the short 
extension handle provided. Four sizes 
are available, which together cover a 
wavelength range of 80 to 3,000 metres. 


oooo = 


THE SEAMARK REGENERATIVE 
REACTANCE. 


This component is essentially a vario- 
meter in which the outer and inner wind- 
ings are separated and brought out to 
two pairs of terminals, The component 
mes therefore be put to a variety of uses, 

or instance, it may be used as a vario- 
meter when the windings are connected 


A useful component for providing reaction 
coupling. The dial is of good appearance 
being made from black celluloid. 
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Four pin plug-in anode reaction 

unit. Two of the pins make con- 

tact with the anode winding. The 

other pair pick up with the reaction 

coil through a flexible lead and 

the bearing on which the coil 
rotates. 


in series; or when they are used inde- 
pendently it may be used as an A.T.I. or 
anode coil with reaction. The windings 
are mounted on pure ebonite tubes which 
are grooved to prevent movement of the 
turns. The retail price is 10s., and sup- 
lies are obtainable from Messrs. C. E. 
eedham and Bro., Ltd., Change Alley, 
Sheffield. 


THE MINILOSS AIR DIELECTRIC 

| CONDENSER. 

The Miniloss Company, 122, Pentonville 
Road, London,.N.1, are to be congratu- 
lated on the production of a square law 
condenser of sound design and construc- 
tion. The end plates are cut from an 
insulating material which has been speci- 


The Miniloss condenser. 


ally chosen for its mechanical strength 
and toughness. They are unaffected hy 
changes of temperature and will not cause 
the plates to touch by warping. The 
friction washer is of special shape, cut 
from phosphor bronze sheet and nickel- 
plated. ‘The condenser is secured to the 
panel by the usual ‘‘ one hole ’’ method of 
fixing. An unusually thin securing nut is 
employed, and it is therefore possible to 
fit the graduated dial flush with the panel _ 
if necessary. one 


A NEW FUSIBLE ALLOY. 7 
- A special alloy of low melting point has 
been placed on the market by Messrs. 
George Mallins, Fibre Works, Fordrough 
Lane, Birmingham. The alloy is sold 
under the name of ‘ Mallins Crystic 
Solder,” and is an excellent medium for 
fixing rectifying crystals in their holders. 


MAY 6th, 1925. 


= a ST c,h eT Ang, ims A SA, Ain nnn 


Wireless | 
World | 


421 


THE CRYSTAL AS AN HF. AMPLIFIER. 


' Practical Details of a Receiver having a Crystal Detector and an 
Amplifying Crystal. 


By L. L. BARNES. 


HE oscillating crystal is passing rapidly from the 
stage of a scientific novelty to that of Practical 
use. 

Details as to the nature of the crystal, the values of 
resistance, voltage, etc., have already been dealt with 
in past numbers of The Wireless World. ‘The principle 
of crystal oscillation has also been described. It can 
be summarised as follows :— 

Referring to Fig. 1, the condenser C discharges through 
the inductance L and the crystal Z, causing oscillating 
currents in the circuit. T his 
oscillating current is pre- 
vented from passing through 
the battery circuit by means 
of the inductive resistance 
R. | 

Now the oscillating crystal 
offers ‘‘ negative resist- 
ance ’’ to oscillating currents, 


Fig. te Eee ane crystal 
oscilla dá 


ance more than counterbalances the positive resistance 
of the circuit, the oscillations, instead of being damped, 
will increase in amplitude to a maximum, and the cir- 
cuit will continue to oscillate indefinitely at that final 


- amplitude. 


A resistance can be called negative when, instead of 
absorbing energy, it gives out energy, which in this case 
is supplied by the battery B. 

When the crystal is being used as an amplifier, it 
must be just off oscillating: f.e., the negative resistance 
of the crystal must be just insufficient to balance the 
positive resistance of the rest of the circuit. This is 
adjusted by altering the voltage applied to the crystal. - 


A Practical Circuit. 


If, now, the condenser C is substituted by an aerial 
and earth (which is, of course, nothing more than a 
condenser) and the inductance tapped with a detecting 


crystal and phones, we obtain the circuit shown in 


Fig. 2. 

This circuit, although less 
selective than the one to be 
described later, has the ad- 
vantage of comprising only 
one tuned circuit, and hence 
is considerably easier to 
operate. A condenser pro- 
vided with a series-parallel 
switch must be included for 
tuning. 

The detecting crystal D 
should be of the high-resist- = 
ance type, the zincite-copper 
pyrites combination with a 


and if this negative resist- — 


light contact being the most satisfactory; 8,000 ohms 
telephones are strongly to be recommended. Results 
obtained from the circuit are very satisfactory, especi- 
ally on long wave reception. Besides amplifying spark 
and telephony, the circuit can be used for receiving 
C.W. The crystal will not oscillate at any frequency 
for one adjustment of the potentiometer. The higher 
the wavelength of the tuned circuit, the lower must be 
the value of applied potential. : 


A Selective Arrangement. 


The circuit shown in Fig. 3 is slightly more compli- 
cated, but a considerable improvement on the last, being 
very selective, and less likely to radiate. In this 
arrangement two tuned circuits are used, and the effec- 


tive resistance of the secondary circuit is made to 


approach zero by adjusting the voltage across the ampli- 
fying crystal Z. Both inductances should be of approxi- 
mately the same value. Condenser C, should have a 
capacity of 0.0005 to o.oor mfd., and C, about 0.0002 
or 0.0003 mfd. (depending on the capacity of the aerial ; 
for equal value of induct- 
ances, 


I 
GC z 
where C=capacity of n 

Results obtained with this 
circuit are as good as an 
H.F. valve with crystal de- 
tector. The writer, who is 
situated 1o miles south of Fig. 3.—A selective receiver 
London, has received all the P^Yimg an amplifying crystal Z 
main stations of the B.B.C., besides a number of Conti- 
nental stations. 

The oscillating crystal is remarkably stable both 
electrically and mechanically. 

The usual method of adjustment by causing the crystal 
to oscillate in a heavily tuned circuit, and then switching 
over to one of radio-frequency is, in the writer’s opinion, 
un-osfactory, as the fact that adjustments are suitable 

‘tt an audible frequency does not neces- 
l oscillations will occur at a frequency 
ês as great. The best and simplest 
} with the telephones, detecting crystal, 
hal positions in the circuit, switch on 
‘the battery, and adjust the steel con- 
png crystal until a mush is heard in 
+ potentiometer is then adjusted for 
d 
we only part of the battery shunted 
ster, as is shown in Fig. 3. But it 
Jember that once a sensitive point on 
í found, the battery circuit should not 
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The Orystal-as an H.F; Amplifer.—- - 


be broken while current is flowing in it, otherwise the. 


crystal will have to be reset. In order to obviate this 
inconvenience, the arrangement shown in Fig. 4 has 
been devised. While receiving, the double- pole sw itch A 
is kept closed and B left open. When it is required to 
switch off the current from. the battery, the shunt S is 
introduced by means of the switch B; A is then opened 
and then B opened. If this precaution is taken, the 
crystal will remain set for several days (even weeks) with- 
out readjustment. 
an important consideration, 
since the adjustment of the 
oscillating crystal is much 
more troublesome than that 
of the ordinary detecting 


crystal. 
The method hitherto 
adopted of bringing the 


Fig. 4A convenient arrange- 
ent of switches to prevent 


crystal off the point of oscil- 
lation has been to adjust the 
| | potentiometer to give the re- 
quired critical voltage. It will be found more practic- 
able, however, to adjust the potentiometer so that the 
voltage is just sufficiently great to cause the crystal to 
oscillate, and then to make the final adjustment by 


spoiling the sensitivity of the 
amplifying crystal. ` 


Mabletho rpe. A 


Australian :—2DS, 2YI, 3BD, 3BQ. 
American :—1GS, 111, 1YD, 1SW, 1KX, 
1FD, 1AF, 1NA, 1NG, 1QM, 1XU, 
1DL, 1YB, 1SF, 1KY, 1RP, 1XZ, 1RC, 
IXN, 1JS, 1GA, 1CX, 1PL, 1AAY, 
1CKI, 1AKZ, 1BKR, 1BNT, 1ABP, 
1AJG, 1ALX, 1BZP, 1CMX, i1BAL, 
IBBE, 1BHM, 1ZIN, 1BDS, LAID. 
1BWX, 1WUN, 1BKQ, 1AUS, 1AUF, 


28Z, 2BM, 2MC, 2MU, 2CE, 2BUM, Lichfield, Staffs. 
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circuit. The crystal oscillates owing to excess of nega- 
tive resistance ; the net resistance can be made to approach 


‘zero not only by decreasing the negative resistance (i.¢., 


by reducing the voltage applied to tite crystal), but also 
by increasing’ the positive resistance of the circuit. In 
the case of the circuit shown in Fig. 2, for example, this 
principle is best cdrried out by connecting a variable 
resistance in series with the earth lead. 

The value of the negative resistance of the crystal 
depends, of course, on the applied voltage, but it can 
be as much as —120 ohms, or even more. 

It will be noticed that in the two circuits discussed 
expensive apparatus, such as transformers, accumulators, 
etc., have been avoided; the running costs are almost. 
nil, since three flash-lamp batteries are all that is re- 
quired, the maximum consumption being less than 0.04 
watt, which is less than the consumption of the average 

valve by H.T. alone. 

Experiments with the crystal -used as a low- frequency 
amplifier have so far not resulted satisfactorily. Never- 
theless, the oscillating crystal can be, looked upon as 
being a device which gives out energy proportional to 
small changes of current passing through it, and this is 
an underlying principle of amplification, whether H.F 
or L.F. 


eee eer et err Sere err er re es Newcastle-on-Tyne. 
American.—1AID, 1ALK, 1ARY, 1ATJ, 
1AWW, 1AXB, iBDX, 1BES, ‘1BGD, 


1BCQ, iBKR, 1BLX, 1BV, 1CAK, 1CMP, 
iCRU, 1DD, 1FD, iFL, iFP, 1GS, 1I1, 
1KC, iMY, IMW, 1PL, 1SF, 18Z, 1WL, _ 
1XU, 1XZ, 1ZE, 1ZT, 2AG, 2AGQ, 
2ANM, 2AX, 2AXF, 2AZY, 2BQ, 2BQH, 
2BQU, 2BR, 2BRC, 2BUM, 2BUY, 2Bw, 
2BY, 2CD, 2CE, 2CEE, 2CU, 2CVF. 
2CVJ, 2CXY, 2CYM, 2CZR, 2WIU, 


2BRC, 2ABGG, 2CYF,’ 2BSC, 2ACO,  American-—1A1D, 1AJX, 1AVW, 2DD, 2GK, 2KU, 2TP, 2TZY, 2ZB, 3AB, 
2BIG, 2CQO, 2ABT, 2AMO, 2BOX, 1AVX, 1AXN, 1BCC, 1BDX, 1BV, 3ACH, 3ADB, 3BCO, 3BUY, 3BW, 3CC, 
2CYJ, 2CEI, 2CGB, 2CPX, 2CTQ, 1BWX, 1BZP, 1CMJ, 1CPK, 1CPV, 3CDG, 3CHG, 3HS, 3MF, 30Q, 4BQ, 
2CPK, 2CUB, 2CYQ, 2CXY, 3ASH, 1CRE, 1ER, 1GLX, 1GS, HI, 1ND). 4GW, 4SA, 4XB, 8ADG, 3ALY, 8AUD. 
3KU, 3LG, 3CF, 3DYL, 3AIC, 3JW, 1PL, 1SE, 1WA, 1YB, 2AVG, 2BGG, 8AUL, NERKI, NSF, WGH, WGY, 
3AUY, 3NF, 3AHP, 30Q, 3CA, 3HS, 2BW, 2CGB. 2CJB, 2CJX, 2CUB, 2EB, WJS. Canadian—1AF, 1AR, 1EB. 


CB, 3BUY, 3CHG, 4EQ, 4TJ, AFS, 2FC, 2GK, 2IS, 2KU,. ORK, 2X1, 2ZL, (Reinartz 0-v-0 with aperiodic aerial.) 
4BX, 4JR, SUK, ‘BYT, 8VQ, scy, 3BTQ, 3CK, 3J0, 3LZ, 30Q, 30T, 4DU, F. THompson (2AWK). 
8CDA, 8AOL, 8CYI, 8JBL, 8CBP, 4TH, 4TJ, 8ALY, 8BAU, 8BGG, 8DGL, S. Croydon. 

8ICM, 8BYH, 9BR, HII. Ztalian:— BUT, WIR, NFX, WJS. Italian :— French.—8BF, 8DE, 8DP, 8EE, 8EU, 


IAF, IMT, IRB, IRT, ACD. Cana- 3MB, IRT, ICF. 


‘Swi iss:—9LA, OBR, 


8GK, 8GO, 8HGV, 8XP. Belgian. —4LOV, 


dian :—1EI, 2AX. Argentine :—CB8. Dutch —QXC, ONTZ, OGC, OZN. oe 
Mosul:—GHH. (C.S. -—OKI. Danish :-—7ZM, TZF. Be lyian -—4RS., 4AU, Italian TAF, E JAN. 
(0-v-1.) A; C. Simons. Fino»! —INA, 2NM, 2NN, 2NB, Dutch—OoGC, OKN.  Danieh.—TZM. 
Ealing, London T PR, Australian :— American. —1AAO, 1AAP, 1AD, 1AF, 
ea : i 1AJX, 1ARY, 1AVF, 1AWY, 1AXN, 


American.—1BES, 1WY, 1II, LAXN, 
ee 1AAY, 1AID, 1RA, 1GS, 1IBF, 
1AVF, ISW, 1AAP, 1BCC, 1BIE, 1CRE 
1ABF, 1AEY, 1RR, 1AF, 1BDX, 1AQM 
1APK, 1AJG, ICAB, 1ATJ, 1XW, 1X7 * 
1XJ, 1XAX, 2BW, 2BM, 2X JB, 2C3 . 
2X AQ, 2BRK, 2CUB, 2BSK, ’2BSC 
2CEP, 2ADK, 2CYW. 2CXY, 2CJW. 
2BG G 2AVG, 2V A, 2CFT, 2C NS, 2ALF 
5BZ, 3CJN, 3XX, 3W'X, 3BG, IC'S 
3WN, 3BC, 3SN, 3CHG, aT J, 4T} 
4DU, 4UK, 4JW, 5IU, 8ALY, 8CE:: 
8AOL, 8BSF, 8CJB. Cenadian—l ÀA, 
Mosul. —GHH. 
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IBDX, 1BES, 1BGC, 1BKR, 1BWX, 
1CAK, 1CKP, 1DA, 1ER, 1HN, III, 
1LW, 1ND, 1PL, 1PY, 1RD, 1XAV, 
1XZU, 1YB, 2AAY. 2AD, 2ADK, 2AG, 
2AGB, 2ALE, 2ANA, 2AWF, 2AZY, 
2BGW, 2BSC, OBY, 2CEE, 2CJX, 2CLG, 
2CNS, OCTH, 2CVF, 2CVJ, 2CXY, 2FZ, 
2GK, "OMU, ORK, 2WL, 3A DB, ZAEW. 
SBTA, 3BGJ, 3CHG, 3HG, 3HS, 30, 
JKU, 3LW, 30T, 5LU, 50K, 8ACM, 
‘BALY, 8BCP, 8BEN, 8DGL, 8RY. 
Canadian.—1AR. Others.—GHH, 2XAM 
“(elg. LPZ and ABC), WIZ, 1VR. 
- American.—5UK, 8AV, 8KC. 
(0-v-0 or 0-v- L.) E. C. PACRHAM. 
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Extended Powers Needed. 

If broadcasting is to develop as is 
hoped, it will be necessary for the powers 
of the B.B.C. to be extended as regards 
both the erection of new stations and 


the increase of power of certain main ` 


stations. 
o000 


New Stations. 

Plans are ready for two new stations-- 
one to serve the London area; but I 
understand that there is a fly in the 
amber and the Post Office will need a 
lot of coaxing before the Postmaster- 
General's consent to their erection is 
obtained. In the meantime Kentish 
listeners consider that they are catered 
for in a far less satisfactory manner than 
any other county in the kingdom. 


ooo0oo 


Main Stations v. Relay Stations. 

From time to time representations are 
made by listeners in the various localities 
where a relay station exists as to the 
necessity of, and justification for, a main 
station of-their own. Some of the towns 
with relay stations are admittedly im- 
portant enough for translation to the 
greater dignity, but my information goes 
to show that no relay station town is 
likely to become a main station town for 
a considerable time ahead. 


0000 


What Wales Wants. 

A pretty little argument is developing 
between a Welsh town which considers 
that is has a strong claim to a main 
station and the city where a main station 
already exists. The town in question is 
one of importance, and it has brought 
forward many arguments as to why it 
should be the head and fount of broad- 
casting in the Principality. Indeed, say 
the supporters of that particular town’s 


: alaims, the B.B.C. could serve not only 


r 


TOPICALITIES 
FROM 
SAVOY HILL. 
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the Welsh mining districts better, but 
certain English towns, such as Bristol, 
equally as well as they are at present 


served. 
oo0oo0o0 


Daventry. 

The B.B.C. engineers, however, appar- 
ently regard the matter from an alto- 
gether dıfferent point of view from the 
merely patriotic one. Daventry, they tell 
me, will achieve the aim which they have 
chiefly in view, and will cater quite 
adequately for the needs of mid-Wales 
as well as areas of England south of 
Cardiff. i: 

. o000 


Post Office Restrictions. | 
Under the agreement between the Post- 
master-General and the British Broadcast- 
ing Company, each broadcasting station 
is limited to a power input to the main 
high-frequency generator not exceeding a 
maximum of three kilowatts. The present 
value at each station is 14 kilowatts, 
with the exception of 2LO and 5XX, and 


.a strong’ feeling is expressed that to 


afford the fullest development a power of 
ten kilowatts per station should be 
permissible. : 


ooo0oọ0 

Rugby v. Daventry. _ 
The electrical apparatus for the new 
5XX—that is, the high power station at 


Daventry which will replace Chelmsford - 


about the middle of June—is now arriv- 
ing on the site, and it is being carefully 
guarded by the engineers. A casual 
visitor to Daventry the other day ob- 
served that from the height of the hill 
the masts of the Government super-power 
station at Rugby seemed but a short 
distance away, and he enquired anxiously 
whether the extensive use to which the 
Rugby station was to be put would not 
interfere with the broadcast service from 
Daventry ! 
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Broadcasting in Publio 
It has been suggested that a phase of 
future development will be the abolition 


of studio performances, and that all 
broadcasting will be done from public 
halls so as to attract large audiences 


apart from wireless listeners, but the . 


immediate problem is that. of acoustics 
in the studios in which the bulk of 
performances now take place. 

0000 


—And an Alternative. 

I am told that if the research work now 
in progress is successful it is not unlikely 
that considerable structural alterations 
will have to be made to studios in order 
to secure a satisfactory compromise on 
performances from large halls—that is, 
methods will be adopted of making sounds 
in small rooms carry as if they were made 
in large rooms. 

. 0000 
Broadcasting and the Entertainment 

Industry. 

An agreement with the theatrical man- 
agers is under way The point of in- 
terest to listeners is that the length of 
a broadcast performance from individual 
plays will probably be limited to twenty- 
five minutes. In this space of time an 
excerpt from any one act may be given, 
or alternatively, the period may be 
divided up so that a small extract from 
each act in the play can be broadcast. 


0000 
The New 2L0. 

Amid the stir over the new 2L0, it 
is clear that a good deal of re-radiation is 
going on. We have not heard so mich 
about oscillation recently, as the use of 
the new station to some extent overcomes 
this, but when, as part of the experi- 
ments, the old station was put into opera- 
tion again, the oscillation was noticed to 
have become worse, not only in Croydon, 
Ealing, Streatham and East London dis- 
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tricts, but n E o distant Pel e ; abe LEDS ITIL IYI TTT TTT Per re re) PYTTTITITILITITILILITLLI LLL LTT TTET TIT TTT TTT rririiiliri rie eerie : 
the country. Bignai stren in the t : : 
End of Tendon is markedly better from : Sunday, May 10th FUTURE FEATURES. - : 
i n the signal strength : ’ : : 
a ener at eer ; London and 5XX, 4 p.m. ... “Manfred” (Lord Byron), with Schu- : 
E oes i mann Incidental Music. Declaimed by -: 
, : Henry Ainley, conducted by Percy Pitt. : 
Improved Reception. - : London and 5XX, 9 pm ... “ The J. H. Squire Celeste Octet” with : 
By the average listener the smaller de- : Winifred Fisher, Horace Stevens, and : 
tails—important though they are in the : Irene Scharrer. : 
Inass—no doubt pass unnoticed, but many ; Birmingham, 4 p.m. _... ... Orchestral and Solo Items. : 
keen musicians have already observed, and : i i : : 
reported accordingly, that the details of : Monday, May lith. : : 
orchestration have been much clearer : London and 5XX, 8 p.m. .. ‘©The Merry Month of May. : 
since the new 2LO got to work. “At i Glasgow, 8 p.m. ... „=. Kmpire Phono-Flights, No. 2, Australia. 
last,” wrote one listener, “ Tchaikovsky ¿ Belfast, 7.30 p.m. ... + « Prize-winners of the Belfast Musical 
- by wireless is worth listening to. Dram : Competitions. 
j taps and low stringed instruments used i Tuesday, May 12th. | , 
; to be blurred, but the various instru- : 5XX, 8 p.m. e e. .. Chamber Music. 
ments now broadcast well nigh perfectly.” : London, 8 p.m. ... .. «Music, Grave and Gay, by the Band of 
O66 ; H.M. Scots Guards. 
; : Wednesday, May 13th. . 
Copyright Law, , f . : London and 5XX, 8 p.m, .... Sullivan Programme, conducted by Geoffrey 
The net of the copyright law is being : Toye. 
more tightly drawn since broadcasting : Cardiff, 8 p.m. ... a. Sullivan Night. 
came along to help forward the success : Glasgow, 8 p.m. ... «se Operatic Programme. 
of songs and other musical compositions : - im R 
which might otherwise have been doomed : Thursday, May 14th. 
to a precarious popularity. The Perform- : 5XX, ... ie yale” ak ... Radio Fantasy, No. 4, relayed from 
ing Rights Society safeguards the in- : |. = Birmingham. 
terests of authors and publishers in this : London, 8 p.m. ... ae ... Chamber Music and Drama. 
country, and a lump sum is paid for = Manchester, 8 p.m. oe ... Chamber Music. 
broadcasting rights. The Society is now ; Aberdeen, 8 p.m. ... ... Band of H.M. Grenadier Guards. 


turning its attention to South Africa, : 
where wireless is commencing a regular : Friday, May 15th. 


boom. The London secretary of the : London and 5XX, 8 p.m. eee Romances of the Dance. 

Society has been touring the Union to : Bournemouth, 8 p.m. ... -. Russian Night. 

tighten up things. It is rumoured that i Newcastle, 8 p.m. ... ad .... Musical Comedy. 

the broadcasting authorities of South Glasgow, 8 p.m. ... oe ... Band of H.M. Grenadier Guards. 


' Africa will not be so fortunate in the 


agreement which they made with the date | 
Society as the British broadcasting FAE To No aN mT a S AL’ Grenadi 
authorities were; much higher fees will Manchester ... = T N e Band o .M. Grenadier Guards. 


probably be demanded. E IE ee etree) EA E me tr ore oe NU Nine eres Pt On Maia 


Saturday, May 16th. 


programmes from American 
stations are not invariably of a kind suit- 
able for the delectation of the young. In 
a letter to a member of the Senate a boy 
of fourteen asks him to use his influence 
to shut down a certain station which 
transmits rather racy bills of fare. 
“Until you do this” quoth the boy, 
“my mother will not allow me to have a 
radio set in case I should hear this 
station.” 
The station does not appear to have 


closed down as yet. 
o000 
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Prince’s Portable Station. 


H.R.H. The Prinçe of Wales is able 
to pass away many tedious hours at sea 
during his tour by the use of the expen- 
sive wireless receiving set which has been 
installed in his salooh on the Repulse. 

Seeing that his set remains on British 
territory it is interesting to recall the de- 
finite regulation incorporated by the Post 
Office in the form of reminder issued 
to licensees in connection with the expiry 
of their licences, namely, that a fixed 
eZ <a RT | sA station and a portable station must each 
ESE S S ES Ra Te EE RE E E RS E E E E G be licensed separately. His Royal High- 

a AE O E hes ; a m es ness will not be required to hold a separ- 
J . reful attention is given to acoustical problems in the i i , 
studio of the famous Beal tend station, even to he shrouding of the chairs. It is ae aes a nie eet the tie mep nise, 
doubtful, however, whether the form of microphone suspension is so good as the method STAT OF POULSE,, LOS USUAL MEENTE 
adopted in this country. for his set at York House. 
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WIRELESS AT THE SCIENCE MUSEUM.. 


Interesting Exhibits in the Electrical Communication Section. 


By R. P. G. DENMAN, B.A., A.M.I.E.E. e 


T is probable that among the readers of The Wireless 
Ji World there are many who at some time or other 
have discovered the group of corrugated iron and 
other buildings (erected ‘‘ temporarily °’ at South Ken- 
sington for the Exhibition of 1862) which until recently 
Served to accommodate the whole of the third largest 
Museum in the United Kingdom. Like the writer, they 
may have retained youthful memories of afternoons spent 
in roaming delightedly among the sixty or seventy 
scientific collections, paying not the slightest attention to 
the carefully worded descriptions which accompany each 
model, but with eyes alert to mark down those specially 
attractive exhibits which are provided with ‘‘ press- 
buttons ’? for the use of visitors. 

The object of this short article is to remind these 
readers that in the Science Museum they may find, thrown 
open to them daily free of charge from 10 a.m. until 
6 p.m. (Sundays 2.30 p.m. till 6 p.m.) the finest exhibi- 
tion of scientific and technical machinery and apparatus 
of its kind in the world. In each section of the Museum 
there is shown a series of objects which are of special 
interest, as marking important stages in its development, 
while numerous other objects of modern types are added 
in order to show the application of scientific research to 
current practice, as well as the direction in which modern 
improvement is tending. The whole museum is so large 
that only a small section should be taken in one visit, or 
one is certain to experience that peculiar combination of 
mental and physical fatigue which is apt to make museum- 
going unpopular. 

The museum has been fortunate in securing during the 
past year or so a large number of important wireless 


— 


acquisitions. A catalogue has recently been published! 
which is illustrated, and contains full technical descrip- 
tions of over two hundred objects in the section, together 
with an introductory survey, which it is hoped will be 
found useful to those whose acquaintance with wireless 
telegraphy is of recent date, and who would like to know 
something of its development since 1865. 


How to See the Exhibits. 


Those who come to see the collection should begin by 
inspecting the early experimental apparatus, which by 
the time these lines appear should be found in Room 42 


“~ 


199 


Fig. 1—The clockwork mechanism used by Hughes in his early 
experiments to ‘“‘key’’ an oscillator. 


! This catalogue is obtainable on application to the Director, 
The Science Museum, S. Kensington, S.W.7, price 1s. 2d. 
post free, 
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Wireless at the Science Museum.— 
of the new building, to which the whole of the Electrical 
Communication Section will presently be transferred. 

It is well known that in a remarkable lecture ‘‘ On the 
Work of Hertz’’ in 1894, Sir Oliver Lodge transmitted 
signals from a small oscillator in the library of the Royal 
Institution to the lecture 
table, where they were re- 
ceived on a coherer of his 
own design. The original 
apparatus which was used 
on this occasion, as well as 
some of even earlier date 
which is practically identical 
with that used by Hertz 
himself, may be examined, 
together with what is thought 
to have been the first coherer 
of all—the Hughes micro- 
phone. In 1879, the in- 
ventor, while walking up and 
down Great Portland Street, 
heard in a telephone receiver 
signals emitted by a clock- 
work oscillator which he had previously set working in 
his rooms above. It is depressing to read how distin- 


Í 


guished scientists who witnessed many of Hughes’s . 


experiments eventually dismissed them as ordinary induc- 
tion phenomena, so leading him to 
abandon the research. In the photo- 
graph, Fig. 1, may be seen the 
clockwork mechanism which he used 
to interrupt the current to the oscil- 
latory circuit, while Fig, 2 is the 
‘< coherer ’?’—in this case a micro- 
phone consisting of a steel needle 
hanging in loose contact with a block 
of gas carbon. _ 

Following these examples of the 
work of the first amateurs come those 
of the first wireless engineer, Sena- 
tore Marconi. <A most interesting 
collection lent by the Marconi Com- 
pany includes the 18in. induction coil 
used at the Needles Station in 1898, by means of which 
Lord Kelvin despatched the first paid wireless message, 
and a whole series of objects relating to the first coupled 
and tuned circuit arrangéments which culminated in the 
famous ‘‘ 7777’ patent of 1g00. Part of Marconi’s 
first tuned transmitter is shown in Fig. 3, and it is 
interesting to note that this same roin. induction coil 
was once again brought into use as recently as 1921, in 
connection with experiments on the Beam system! Among 
many other objects in the Marconi collection will be found 
the actual apparatus used at Newfoundland in rgor by 
Senatore Marconi and his assistants, Messrs. G. S. Kemp 
and P. W. Paget, when they received the first trans- 
atlantic wireless signals. | 

Thermionic Valves. 

The collection of thermionic valves in the Science 
Museum is of special interest. Beginning with the com- 
plete series of vacuum tubes (illustrated at the head of 
this article) out of which, in 1904. Prof. J. A. Fleming 
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evolved the first two-electrode valve, there may be seen 
the De Forest Audion (three-electrode soft valve) and 
the Lieben-Reisz relay (Fig. 4), which was the first tube 
to be used as a telephone repeater. Modern hard valves 
began with the Pliotron designed by Irving Langmuir in 


Fig. 3.—Early Marconi spark apparatus. 


1914. This also is shown, and a number of intermediate 
tubes of all kinds lead up to representative examples of 
those in use at the present day, with a special collection 
of naval valves, which includes the largest silica valve 
so far produced—a three-electrode transmitter rated at 
20 kilowatts and capable of handling 50 kilowatts in all. 

The development of portable sets for field use is well 
illustrated in a series lent by the War Office; aircraft 
wireless practice is at present shown in the aeronautical 


collection (which i should certainly 
receive a separate visit). 

A section de- voted to radio tele- 
phony includes an early Poulsen arc, 
which was used by Mr. H. J. Round 
in 1910, and several broadcast- 
ing microphones. The  electro-mag- 
netic diaphragm type, used by the 
BBS. An 1623, 
and from which 
the present mar- 
vellously success 
ful Round-Svkes 


fy 


oo oe 
So eal 
. B 


-y GERT E TO 
SOOO IIR AE a 


A 


Fig. 4.—Three early valves of three-electrode pattern 
magnetophone was developed, should be carefully coni- 
pared with the original telephones of Graham Bell, which 
are to be found in the Telephony Section. The principle 
of the two instruments is, of course, identical. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,” 139-140, Fleet Street, E.C.4, and mast be accompanied by the writer’s name and address, 


DON'TS FOR TRANSMITTERS. 

Sir,—I note with interest your correspondent’s remarks in 
The Wireless World of March 11th signed ‘*A Radio Engineer 
since 1912.” | g 

Now I am nót a radio engineer, nor have I been acquainted 
with wireless since 1912, but as an experimenter interested in 
the scientific side of radio problems, with some little experience, 
I feel myself competent to challenge your correspondent. At 
one time or another I have listened to amateur transmissions 
from most countries of the world, and I find that ninety-five 
Per cent. of them may be divided between the following two 
classes :— 


(a) Those who transmit bad C.W. or I.C.W. on a varying 
wavelength, badly keyed; 


(b) Those who transmit appalling telephony. 


How anyone who has ever listened in on amateur wave- 
lengths, or even on wavelengths not intended for amateurs, 

rticularly round London or in the Midlands, and has heard the 
Pabel of badly modulated, inconstant, improperly smoothed 
carrier waves, can dare to say that amateur telephony is superior 
to tha-excellent transmissions of the B.B.C., I really do not 
know. In my experience, many of the amateur attempts at 
modulation are barely intelligible, and it seems to me to be 
utterly fatuous for an amateur, with the limited amount of 
time, money, and apparatus at his disposal, to parody what 
can be done so very much better by the B.B.C. 

I do not wish it to be thought that I am against all amateurs 
—five per cent. of them do know how to transmit, and I 
strongly advise the majority to follow their example; but 
before attempting telephony let them learn to use a Morse key 
properly, and then to remember that an amateur transmitting 


licence is not given for broadcasting purposes. 
Emmanuel College, JOHN MELLANBY, 
Cambridge. 


EAST AFRICAN AMATEUR ACHIEVEMENTS. 


Sir, —With reference to a letter from Mr. Abdul Rashid 
headed “East African Wireless Achievement” in your issue 
of the 18th February, 1925, I note with surprise that Mr. 
Abdul Rashid claims to be the Wireless Pioneer in East Africa. 

Surely the pioneers of wireless experimenting are the en- 
thusiasts in late German East Africa, who succeeded in picking 
up signals from POZ during 1913 or 1914 (actual dates not to 
hand).- Apart from this the various members of the naval, 
military and government services who carried out experiments 
during and after the war deserve some mention. ` 

In the realm of amateur wireless I consider that I have a 
prior claim, as a paper on reception in East Africa with a 
four valve resistance-capacity coupled amplifier, wrtten by me 
in 1921, was read before the Radio Society of Great Britain 
in July, 1923. Even as regards broadcasting, concerts from 
South Africa, England and America were received six months 
before Mr. Abdul Rashid started experimenting. 

There is no desire on my part to belittle the work of a fellow 
amateur, but I suggest that something useful might be accom- 


plished if the amateurs in East Africa would carry out experi- 
ments over a protracted period, which could be compared 
periodically, using some sort of measuring apparatus, even if 
only the humble shunted telephone. From this some data as to 
fading, blind spots, summer and winter variations, etc., might“ 
be deduced, Haphazard experimenting by single enthusiasts 
will accomplish nothing, combined effort will do much. 
MOMBASA. 


\ 


DISTURBANCE ON KDKA’s SHORT WAVELENGTH. 


Sir,— With reference to Mr. Gordon Ritchie's letter in T'he 
Wireless World of April 8th, I have recently noticed an in- 
credible amount of interference on KDKA’s short wave trans- 
mission. During the last five weeks I have been carrying out 
experiments nightly on the dinner-hour transmission from . 
KDKA (commencing at approximately 11.15 p.m., G.M.T.), and 
on four occasions, viz., March 30th, and April 2nd, drd, and 
4th, the programme has been completely obliterated by a perfect 
barrage of shrieks, yells and groans. There appeared to be 
over a dozen oscillators at work. 

It is remarkable that on nights other than those mentioned 
above there has been absolutely no heterodyne interference 
whatever. , 

I listened on March ðist to a ‘“‘Query ' programme similar to 
the one mentioned by Mr. Ritchie, and noticed no interference 
at all. It is therelore doubtful if these transmissions were 
relayed by radio. / 

I have also noticed recently that static interference on waves 
below 100 metres has been very a greater than on 


the broadcast band. L. STUART BIDMEAD. 
Fulham, 5, W.6. 


OVERCROWDING THE ETHER. 


Sir,—I cannot help feeling that your attitude towards high- 
power broadcasting should receive reconsideration. ~ 7 

On purely electrical grounds you are doubtless right—the 
ether ıs full to overcrowding already. But the B.B.C. state 
clearly that their object is to serve the poor man’s crystal set 
first, and those of us who work among the poor have little 
room for doubt as to the benefits conferred, 

The agricultural weekly wage heʻe is less than the price of 
a Marconi-Osram D.E.5, and large families have to be fed and 
clothed ! 

As a medical man I have seen sufferers transformed into new 
beings by their interest in the doings of the world at large, 
where previously they only lived in their village. 

I submit that the case for commercial signals is entirely 
different. 

For commercial reception long-range valve sets are available, 
also the money to pay for them. 

As I have said, on purely scientific grounds you are right; 
but look at the case from the other fellow’s point of view. 

E. SHIRLEY JONES, M.R.C.S., L.R.C.P. 

Bentley, Hants. 
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TUNING TO SHORT WAVELENGTHS. 


Sir,—I read with interest 2GN’s letter in the March 11th 
issue of The Wireless World. He thinks that with two turns 
of wire on a three-inch former he is in-the région of 6-10 metres, 
but I think he is wrong. | 

I have been down below 60 metres, and as low as 10 metres, 
for the last four.months, and the following coil data might be 
of interest. Using a three-coil holder and coils wound ‘* Burn- 
dept”: pattern with 6 turns on the primary, 12 turns on the 
secondary, and 10 turns on the reaction gives 50-100 metres; 
using 2 turns on the primary, 3 turns on the secondary, and 
3 turns on the reaction gives about 30-50 metres; but with only 
1 turn on the secondary, 3 turns on the reaction and no aerial 
coil, motor car ignition can be heard, and Z think the wave- 
length of this coil is from 10-25 metres. These coils are wound 
with 16 S.W.G. The set I use is a 0-v-1, and I have used 
D.E.R. valves down to 30 metres, but below that low-capacity 
valves of the “C” type were used. All coils were wound on a 
three-inch former. 

2GN also stated that stations working on 20-40 metres do not 
give their call signs. I think he is mistaken, as I have only 
four transmissions recorded in which no call sign was given. 

Could any reader tell me the whereabouts of SVA? I have 
heard him on two occasions, somewhere about 75 metres, 
on one valve. He was working on March 15th at 7-7.30 p.m. 

T. WALKER. 


THE PARIS CONFERENCE AND ESPERANTO. 


Sir,—I note on page 380 of your issue of April 29th some re- 
marks about the Paris Conference, in which you state that 
“although the motion for the adoption of Esperanto was carried, 
Mr. P. K. Turner (England) and Mr. K. B. Warner (United 
States) voted against certain of the proposals; while the Scan- 
dinavians voted against its adoption.’’ 
In order to prevent any possible misapprehension I shall be 
glad if you will make it clear to your readers that :— 
(1) I voted not as an individual but under the instructions 
received from the official English delegates. 
(2) I did not vote against any of the proposals but abstained 
from voting on some of them, while voting in favour of others. 
P. K. TURNER. 


VALVE NOMENCLATURE. 


Sir,—In a recent issue you commented in your leading article 
on the discrepancies in the naming of various makes of valves 
with the same general characteristics. 

May I suggest a system by which any possible confusion 
should be avoided? All valves designed for a certain purpose 
should have a number allotted to them—e.g., 2 for a general 
purpose valve, 3 for H.F. work, 4 for a detector, 5 for a L.F., 
6 for a power valve, 7 for resistance-capacity amplification. 
This number would be absolutely independent of the filament 
current of the valve; which would be indicated by a letter— 
e.g., B for a 3v. .06 amp. valve, D for a 2v. .35 amp. valve, 
F for a 5 to 6v. .25 amp. valve, J for a 3v. .12:amp. valve, 
M for a lv. .lamp. valve, and so on. 

With this classification of valves the amateur would know 
that no alteration of batteries or rheostats would be necessary 
-if he wished to substitute an Ediswan 6J for a B.T.H. 6J; or 
to substitute a Mullard 3B for an Ediswan 3B. At present it 
requires quite a mental effort to think of the special purposes 
and filament current of the PV8DE, B6, Double Red Ring D.06, 
and AROQ6HF, respectively. 

I will admit that any system will be difficult to adopt if it 
involves wholesale alterations of makers’ type numbers; but, 
as we see at least one new type of valve each week, will it 
not be still more dithcult if the change is delayed indefinitely? 

Sheffield. HENRY O. RIGG. 


NOT A NEW DESIGN. 

Sir, —I would draw your attention to the fact that the vario- 
meter described by G.C.” in the issue of Whe Wireleee World 
dated April 22nd is covered by a patent of my own, No. 227,567. 

Liverpool. R. W. TARRANT. 
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ADAPTER FOR FOUR PIN VALVES. on 
Sir,—In your issue of April 8th, p. 280, is an illustration 


of an adapter to fit four-pin valves ‘on to an Ora B or.a V24 


fitting. A similar adapter was shown a few weeks ago. 

I desire to point out that this design was registered about 
2 years ago in the joint names of myself and Messrs. Auckland. 
arl’s Court, 7 J. H. REEVES. 

_ London, S.W.5. 


THE OSCILLATION NUISANCE. 


Sir,—During a series of tests which have been made lately 
with regard to the oscillation problem, one or two very prominent 
points have been proved. The fact emerges that at a well- 
known seaside resort on the South Coast, there are two periods 
during which reception is interfered with very badly; the first 
is about 5 p.m., and the second is when anything extra is put 
ou by the B.B.C. I refer in particular to the half-hour tests 
on Monday night from one B.B.C. station only. Now, if I may 
be so very beld, I make the humble suggestion that in the 
majority of cases, the women folk are responsible for the trouble 
in the afternoon. i 

I think it is quite reasonable to suggest that the women like 
to show off the set to their friends during afternoon tea, and it 
is only a fair question to ask, do the majority understand 
exactly what happens when they turn the knobs? 

With regard to the later hour, if a test is published before- 
hand the majority-of listeners are searching on an unknown set- 
ting of their instruments, and pushing reaction much too far, 
simply causing chaos. More than ample proof of this can very 
often be found, a late transmission from a station that has 
either not been published, or hąs been overlooked by most 
people ; the result is almost a freak reception, ìt is so clear. 

Let all users of radio instruments remember that there are 
such things as S.O.S. calls from ships, both sea and air, and 
these calls come first at all times, and must be dealt with by 
certain stations. This interference is not playing the game, 
and the warning issued by the P.M.G. ought to be taken 
to heart by every user of wireless apparatus. : 

TRANSFORMER. 


Cd 


LOW POWER TRANSMISSION. 


Sir,—With reference to previous correspondence, the follow- 
ing details of low power tests carried out at this station may be 
of interest :— 

On March 26th, 1925, a communication was established with 
Finnish 2ND, who was using 3 watts, and low power tests were 
carried out by this station. Power was reduced and transmis- 
sions made on inputs of 14 watts, 8 watts, 4 watts, 2 watts, 1 
watt, and finally 0.8 watt. Finnish 2ND reported the strength 
of reception as varying from R6 to R3 for the lowest power used. 

On April 5th, 1925, tests were carried out with Swedish 
SMWFE, and transmissions on power inputs of 12 watts, 9 watts, 
5 watts (no alteration in strength of reception being noticeable 
hy SMWF on these powers), 2 watts, 0.8 watt, and finally 0.4 
watt. Transmission on this last power was received in full by 
SMWF except where jamming was experienced from Finnish 
2ND. The last power input was 125 volts at 3 milliamps. 

The aerial svstem used for both these low-power tests was 
the same as used in the transatlantic test, where communication 
was maintained with an input of 2 watts, and detailed in my 
letter of March 19th, and published in The Wirelces World of 
April 8th. C. L. NAYLOR (GS5SI). 


RECEPT ION OF HVA. 


Sir,—With reference to Mr. Davidson’s letter in your issue 
of April lst, 1 heard HVA on April 7th, strength R4, when 
using a one-valve Reinartz receiver in London. There was 
remarkably little fading. 

May Í ask anyone who hears 5FT to senda report to the 
Secretary, F.S.W.S., School House, Felstead, Essex ? 

5FT's wavelength is at present about 180 metres. 

Yarmouth, I. of W. J. C. EVERETT. 

[A number of readers have kindly reported the reception of 
HVA.—Eb.] 


MAY 6th, 1925. 


R, 


. 7 


s Pa V i a a O ak nt © 


a 
ee 
ties 


DERS PROBLEMS ` 


429 


Readers Desiring to Consult “ The Wireless World ” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Constructing an Amplifier for Experimental 
Purposes. 

CORRESPONDENT wishes to con- 

struct a four-valve set embodying 


four stages of resistance-coupled - 


amplification for providing large volume 
and high quality loud-speaker reproduc- 
tion from his nearest broadcast station, 
which is thirty miles distant, but at the 
same time he has in mind the construcfion 
of a super-heterodyne receiver for long 
distance reception, and wishes to be able 
to couple the output of this instrament 
quickly and conveniently to the amplifier 
portion of the four-valve receiver. 

This is quite a useful idea, which will 
appeal to many readers, since it often 
occurs that a receiver is constructed em- 
bodying many expensive components, de- 
signed to give the most perfect reception 
possible from the nearest station, and it 
seems a pity not to use the amplifier por- 
tion of this circuit to amplify mm the best 
manner possible the various transmissions 
which may be picked up from time to 
time by means of roughly constructed 
experimental receivers. This point has 
been brought into greater prominence dur- 
ing the past few months, when so many 
amateurs have constructed special sets tor 
the reception of KDKA and other stations 
working on similar wavelengths. 


If the circuit illustrated in the diagram . 


is carefully followed, # will be seen 
that the output of any receiver can be 
quickly and conveniently coupled to the 
amplifier embodied in this receiver. It 
is only necessary to fit the instrument 
with a jack in the manner illustrated in 
the diagram. If the output terminals of 
any experimental receiver are now at- 
tached to a plug, it will clearly be seen 
that the insertion of this plug will dis- 
connect the detector valve embodied in 
the set, and so enable the output of any 
experimental receiver to be passed to the 
input side of this amplifier. At the same 
ti the appearance of the jack in the 
panl will in no way detract from the 
appearance of the receiver, and moreover 
the withdrawal of the plug will instantly 
restore the receiver to its normal state 
and enable a temporarily interrupted pro- 
gramme to be continued on this set. 
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Electrical Properties of Ebonite. 
READER who is undertaking the 
construction of a receiving set 
which will require a rather larger 
pane] than is customarily in use seeks 


‘our advice concerning the nature of the 
material that he should use for the panel, 
since he has found that ebonite varies 
considerably in its electrical properties. 

Good ebonite should be practically unaf- 
fected by the humidity or otherwise of the 
atmosphere, and it is not improbable that 
our reader has been making use of vulcan- 
ized fibre in mistake for ebonite. Of 
course, ebonite varies very considerably 
in quality, and under certain atmospberic 
conditions certain types of poor quality 


ebonite may be inferior to fibre or wood 
insulating properties. 


in their Good 


bg coupled L.F. magnification. 


Nowadays it is possible to obtain guaran- 
teed brands of ebonite which are of high 
insulating properties and. are already pre- 
pared for use, and readers should there- 
fore have no difficulty in obtaining good 
quality ebonite. In cases where expense 
is of primary importance wood may be 
used as a material from which a large 
panel can be constructed. Provided that 
a hard wood such as oak is used, and 
that it be well dried, it is often found 
on test that its insulating properties are 
satisfactory. Soft wood, such as satin 
wood should, however, never be used. . 
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— Connections of a receiver having a valve detector and three stages of resistance 
The amplifier may be connected to any other set 


by inserting a plug carrying the appropriate connections in the jack. 


ebonite should be absolutely free from 
flaws on the surface, and be quite flat. 
It should machine well, not easily frac- 
turing during the process of sawing, 
filing, or drilling, provided that reason- 
able care is exercised. Inferior grades 
of ebonite may be made from discarded 
rubber, which often contains traces of 
metals. It is not meant by this that 
pieces of metal will actually be found in 


the ebonite, although this is not entirely- 


unknown, but rather that combined 
metallic substances may be present, which 
tend to destroy the insulating properties. 
It must not be forgotten that the polished 
surface of most ebonite when received 
from the makers contains a certain per- 
centage of tinfoil, and the panel must 
therefore be carefully rubbed down in 
order to remove this polished surface. 


Correct Number of Turns in a Reaction 
Coil. 


ORRESPONDENTS frequently en- 
C quire as to the best value of re- 

action coil for the reception of 
various stations when using valve re- 
ceiving apparatus of the conventional 
type. : 
This is one of those points to which 
a definite answer cannot be given with- 
out a knowledge of various doubtful fac- 
tors, such as the resistance of the aerial 
circuit and the amount of stray capacity 
existent in the recefver. It may be said, 
however, that probably the majority of 
valve set users make a great mistake in 
this respect, and this is probably one of 
the chief contributory causes to poor 
results obtainable on distant stations, 


A 41 


430 


since the use of an excessively large re- 
action coil causes the set to be extremely 
difficult to handle, and almost vetoes any 
fine control over regeneration. It seems 
to have become a fixed idea with many 
people that a No. 75 coil is the correct 
one to use for. the broadcast band of 
wavelengths, whereas actually the rule is 
to use the smallest reaction coil with 
“which it is possible to bring the set into 
a state of oscillation, when the aerial and 
reaction coils are closely coupled. Many 
people who are at present using a very 
large coil in the plate circuit of their 
detector valves will be agreeably sur- 
prised in the improvement in the tuning- 
in of distant stations manifested by their 
set if. they will pay more attention to 
this component. The reason for the 
difficulty of fine control when an exces- 
sively large coil is used is quite obvious 
if a moment’s consideration is given to 
this problem. As is well known, the 
degree of regeneration obtained is pro- 
portional. to the degree of magnetic 
coupling existing between the aerial and 
reaction coils. It is obvious that the 
amount of this coupling, if the reaction 
coil is excessively large, is changed to 
a far greater extent by the movement 
of the reaction coil through an arc of 
one degree than would be the case if 
a small coil were moved through several 
degrees. It is therefore clear that a far 
finer adjustment can be made when the 
movement required to effect a given 
change in the degree of reaction is large. 
Furthermore, it will be found that when 
an unnecessarily large coil is used in 
this position a considerable amount of 
“backlash °’ is present, which evinces 
itself by the fact of the set going into 
and coming out of oscillation with a loud 
plop, oscillations continuing when the 
. reaction coil is moved back far beyond 
the point at which they commenced, 
whereas under proper conditions reaction 
control should be smooth, the set gliding 
almost imperceptibly in and out of oscil- 


Jation. j 
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Connections of Telephone Receivers. ' 

READER wishes to connect twenty 

pairs of headphones to the output 

of a four-valve receiver, in order 

that reception can be carried on simul- 

taneously in various rooms of a large 

menage, and he wishes to know whether 

they should be connected in series or in 
parallel. 

If the telephones are connected in series 
it must be remembered that any slight 
deficiency developed in one pair or in any 
pair of telephone leads will disagreeably 
affect the reception in each pair of head- 
pieces, and for this reason alone it is 
desirable to connect them in parallel. It 
will be evident, however, that if such a 
large number of headpieces are connected 
in parallel, the total resistance in the 
circuit will be reduced to 200 ohms, 
assuming the use of the conventional 
4,000 ohm telephones. This is obviously 
a very unsuitable value to place in the 
anode circuit of the final valve, but the 
difficulty can be surmounted by connecting 
an ordinary step-down telephone trans- 
former in the circuit, which will have the 
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effect of adjusting this matter, and will 
at the same time provide the additional 
advantage of keeping the steady anode 
current out of the telephone windings. 
In many cases where a single pair of 
4,000 ohm telephones of the ordinary type 
is used it is very desirable to use an 
output transformer, but owing to the fact 
of its low resistance secondary the 
ordinary type of step-down telephone 
transformer is obviously not suitable for 
use with ‘a conventional pair of high 
resistance telephones. However, it is now 
possible to obtain an output transformer 
of 1:1 ratio in order to obviate this 
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Adding a Stage of Choke-Coupled L.F. 
Amplification to a Crystal Set. 


‘CORRESPONDENT who is desirous 
of adding a stage of low frequency 
amplification to his crystal receiver 
wishes to know if there is any method by 
which he can utilise the secondary wind- 
ings of a transformer whose primary has 
been burnt. out. 
Provided that the secondary windings 
are intact, it will be found that a very 
useful amplifier can be constructed, using 
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the circuit given below. The choke shown 
in the diagram connected between the grid 
and the negative side of the filament is 
formed by the second of this trans- 
former. Quite good amplification will be 
obtained, combined with excellent quality. 


A receiver having a crystal detector and 


a e-valve choke-coupied ‘ 

The choke may be the windings of an 

intervaive transformer cognected in series 

or the secondary ng alone will 
s 


There is, of course, nothing to prevent 
the use of the secondary of an undamaged 
transformer for this purpose, but care 
must be taken not to connect the twọ pri- 
mary terminals together, otherwise, of 
course, the inductance of the secondary - 
will be considerably reduced, with disas- 
trous results both to signal strength and 
quality. 
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An Easily-adjusted Receiver for the 
High-power Stations. 
CORRESPONDENT wishes to con- 
struct a three-valve receiver for the 
reception of the ‘high-power station 
in which resistance-coupled amplification 
is carried out at both high and low fre- 
quency, regenerative effects being also 
obtainable. : 
The circuit which is given below 
will be found to amply fulfil all these 


. conditions with suitable valves, a reason- 


able amount of amplification will be 
obtained, and as there are but two tun- 
ing adjustments the operation of the set 
will present no difficulty. The taning of 
the aerial circuit is effected by means of 
a variometer, regenerative effects being 
brought about by means of a small vari- 
able condenser connected between the 
aerial terminal and the anode of the de- 
tector valve. 


A simple three-valve set with 1 H.F., valve detector, and 1 L.F 
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, readers are advised, before making use of them, to satisfy themselves that they 


would not be arafa patents. 


As many of the circuits and apparatus described in these pages are covered by patents 
‘ ; 


WIRELESS OUT-OF-DOORS. 


NLESS the weather proves to be altogether dis- 
appointing, it seems certain that this summer will 
be a wireless season and that wireless will be used more 
extensively out-of-doors than ever before in this country. 
The mere novelty of broadcasting 
is beginning to wear off, and 
instead of being regarded as a 
supplementary interest or amuse- 
ment, wireless in the majority of 
homes has now become almost a 
part of family life. So long as 
wireless was merely regarded as 
an amusement to be indulged in 
occasionally, it could be readily 
dispensed with on holidays or, in 
fact, anywhere out-of-doors, ‘but 
now that it has become more than 
& passing amusement its absence 
is quickly felt by the vast majority 
of those who have become accus- 
tomed to listening-in almost every 
evening. Jt is not surprising, 
therefore, that enquiries are 
already beginning to come in from- 
readers who are anxious to acquire 
a receiver specially suitable either 
on the grounds of portability or 
compactness for use out-of-doors, 
and suitable to be carried-or to be 
fitted as an accessory to a car. 

In the present issue we give 
designs and complete working instructions for building 
two sets of different types suitable for outdoor use. One 
has been specially designed so as to be as portable as 
possible, whilst the other is compact and sturdily built 
to withstand vibration when used on a car or any other 
form of transit. The problems of design of receivers to 
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meet these two requirements are quite distinct, and special 
consideration has to be given to points involved in the 
construction according to the purpose to which the set 


is to be put. ‘ 


Readers who contemplate building or using portable 
sects, are reminded that only in certain circumstances 
does their existing licence cover 
the use of a portable receiver. 


fixed. station; (2) for a motor car 
station ; (3) for a portable station 
used within a specified radius of 
a central point. The fixed 
station licence is, of course, that 
‘which is commonly obtained in 
comnection with an ordinary broad- 
cast receiver, and this requires no 
further consideration here except to say that it is not 
necessary for a temporary change of address of a fixed 
station to be notified, and, therefore, «the occasional 
removal of a set from the address at which it is regis- 
tered does not call for any notification to the Post Office 
authorities. 


e The attitude of the Post Office in 
PAGE 28 ° . 
431 $ regard to licensing portable sets. 
s does not appear to be generally 
435 s known and, therefore, we have 
437 è ascertained from the Postmaster- 
$ General the position with regard 
s to the use of sets for reception 
439 3 out-of-doors. 
a: s There are three distinct licences 
Viire e obtainable at Post Offices, 
s» although the printed form js 
449 3 similarly worded as to the general 
pe : conditions, and the spécial word- 
: ing as it applies to different types 
s of licences is added to the licence 
455 s form in manuscript. The 
s different licences are: (1) For a 
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432 i 
Where it is desired to make use of a portable set either 
in a motor car or to be carried by some other means, the 
Post Office requires that a separate licence should be 
taken out. The Postmaster-General does not agree that 


a single licence, for which a single fee is payable. 


annually, should cover the use of wireless receiving 
apparatus at a fixed station and, at the same time, cover 
its use on a motor car as well as permitting the employ- 
ment of portable apparatus at any place within the United 
Kingdom. It is, therefore, necessary to state when 
applying for a portable licence at a post office whether 
this is required for use on a motor car or for portable 
use within a specified radius of a fixed station. 

It is stated that the reason 
for coupling portable licences 
with fixed station licences is 
in order to maintain the 
system under which wireless 
licences are at present issued, 
this system being intended to 
render possible the control of 
all stations in the United 
Kingdom used for wireless 


reception. | 
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PRICE REDUCTION 
_.OF VALVES. 


E have from time to 

time commented edi- 

torially in this journal on 
the high prices which have 
been maintained for valves, 


and we have pointed out 
that, in our opinion, the 
comparatively small reduc- 


tion in the price of ‘* general 
purpose ° valves which has 
taken place since broadcast- 
ing was introduced was in- 
considerable in comparison 
with the enormous increase 
in the demand. It is, there- 
fore, with great satisfaction 
that, as we go to press, we 
learn of a substantial reduc- 
tion in the prices of a large 
range of valves by most of 
the British manufacturers, 
and, although we feel that 
this reduction is long overdue, yet it is none the less 
welcome on that account. 

We believe that the high price of valves has, in the 
past, been largely responsible for a limitation in the 
use and also the sale of valve receivers, and we hope 
that this all-round: reduction in the price of valves may 
do much to counter what we believe to be the fallacious 
policy of the British Broadcasting Company in catering 
solely for the interests of the crystal-user and fostering 
his requirements rather than encouraging the use of valve 
receivers. 

It is recognised. of course, that at present many readers 
habitually use only ‘‘ general purpose ” valves, but we 
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A signal unit employing portable wireless apparatus. The mast 
is in effect a sectioned metal rod acting as the aerial, and proves 
very effective for use with short waves. 
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| 

hope that the present all-round reduction in the price 
of valves may enable many readers to acquire special 
types of valves which have been designed for particular 
purposes, -and that thereby the efficiency of. their 
receivers will be greatly enhanced, while, at the same 
time, the experience gained will be valuable in adding 
to their theoretical knowledge which will be illustrated 
by practical results. pao 
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EMPIRE AMATEUR ACHIEVEMENT. 


ERHAPS the most remarkable record which it has 
yet fallen to the lot of an amateur to achieve is that 

l reported to us in the news - 

that Mr. E. J. Simmonds, 

20D, has succeeded in con- 

ducting two-way communica- 


tion with Mr. Maclurcan, 
Australian 2CM. This 
achievement is of special 


importance, because it was no 
chanee communication, but 
the result of a definitely pre- 
arranged test. A remarkable 
point regarding the com- 
munication is the fact that it 
was conducted under day- 
light conditions, the trans- 
missions taking place le- 
tween 5 a.m. and 7 a.m. 
G.M.T., and interest is 
added by the fact that the 
wavelength used was in the 
neighbdurhood of 20 metres. 

Various theories have been 
put forward regarding the 
rélationship between wave- 
length and distance in com- 
munication, and the effect of 
daylight on wavelengths of 
varying. order. The possi- 
bility has been suggested br 
more than. one investigator 
that, whereas the longer 
wavelengths which can be 
used with success for com- 
munication over very long 
distances at night-time fail to 
give the same results by day- 
light, so in the reverse order 
very short wavelengths—as, for example, those of the 
order of 20 metres—may prove to be more effective dur- 
ing daylight than at night. Such a theory, if proved. 
would be of remarkable interest, but whilst there is not 
sufficient evidence to disprove it at the present 
time, we are not inclined to support the theory 
until further evidence is forthcoming. Amateurs 
in all parts of the world are interesting them- 
selves in this problem at the present time, and it 
should be possible, at no very distant date, to 
produce sufficient data and evidence on this matter to 
establish a very definite theory to account for these 
surprising results. 
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A 250=2,000 Metre Set for 
Outdoor or Indoor Use. 

By W. 

HEN considering the design of this portable 

three-valve receiver, the writer was guided 


by the following points :— 


JAMES. 


(1) The set should operate a loud-speaker from the 


local broadcast station and the 1,600-metre station. 

(2) The receiver should be compact, self-contained, of 
a shape suitable for carrying, and, of course, be of 
reasonable weight. 

(3) A temporary aerial and earth are generally much 
more effective than a small frame aerial. 

(4) The desired results should be obtained with the 
simplest controls. 

(5) The set should be equally suitable for indoor as 
well as outdoor work. 

In the view of the writer, point (5) is the most im- 
portant of all, as relatively few persons feel inclined to 


construct a set which may be very suitable for outdoor. 


work, and yet be unsuitable, because of its design or 
appearance, for ordinary everyday use at home. ‘This 
receiver was therefore constructed in such a manner that 
it is self-contained, works with an open aerial and earth, 
may be totally enclosed when carrying it, and is neat 
and unobtrusive in appearance. The case is of polished 
wood, and when the set requires adjusting, the front edge 
may be slid off ; access is had to the aerial, earth, and 
telephone terminals, and to the valves, by removing the 
top of the case, which, is also made to slide in grooves 
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Fig. 1.—Details of the ebonite platform. The 
countersunk for No. 4 wood-screws. B, jin. dia. C, $in. dia. and sg Toon 4 B.A. screws. 
resistance 


holes should be 


form is mounted the valve holders, transformers, fixed condensers 
Io 
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: Reference should be made to the wiring diagram : 
supplement presented with this issue. : 


ranted in the sides of the case. The dry-cell H.T. 
batteries and the 2-volt unspillable accumulator are 
arranged at the bottom and end of the case respectively. 

The simplicity of the arrangement may be seen by 
referring to the schematic-diagram of connections printed 
on the loose sheet to be found elsewhere in the magazine. 

Referring to the filament circuit first, it will be noticed — 
that adjustable filament resistances have been dispensed 
with. Instead, a-fixed resistance and an ‘‘ on and off ”’ 
switch are employed. ‘The fixed resistance is of the 
screw-in type (Burndept), and has a resistance of 
0.3 ohm. As valves of the D.E.R. type are employed. 
the total filament current for the three valves is about 
o.9 ampere ; the fall in voltage across the fixed resistance 
is therefore 0.27 volt, and the voltage across the valves 
1.73 volts, which is a safe value for valves of this class. 
When the voltage of the accumulator falls, or when an, 
i exceptional volume of signal 
Vj," is desired, the fixed resist- 

34g ance may be removed, and 
e2 short-circuiting plug in- 
serted in the holdcı. 

An H.F. transformer of 
the four-pin type (H. W. 
Sullivan, Ltd.) is employed 
to couple the first valve with 
the second. One transformer 
is used for the B.B.C. band, 
and another for the r,600- 
metre station. *Transformers 
of this type work quite effec- 
tively over a limited band of 
wavelengths without the aid 
of a tuning condenser. The 
reader should, of course, 
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Grilied as fellows; A, șia. dia. and make sure he purchases F, 


transformers of a type which 
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Three Valve Portable Receiver.— 
do not require tuning. Such transformers 
are wound with fine copper or resistance 
wire, and the primary and secondary wind- 
ings are situated close together to have a 
tight clectrical coupling. 

The set has one note magnifier, and this 
is transformer coupled to the detector. A 
low-frequency transformer of small dimen- 
sions is employed, as space is 
limited and weight is a considera- 
tion. This instrument should have 
a low ratio, such as 2 or 3 to 1. 
Grid bias for the last valve is ob- 


TTT “ry tained by 
a “/ connecting 
A the flexible 
V wire from the 


i I.S. terminal 

5/” of the inter- 

cl % valve trans- 
former to the 

negative ter- 

minal of the 

” H.T. battery, 
4 the negative 
H.T. connec- 

tion wire 

(joined to nega- 

tive L.T.) being 
plugged into 
positive three 


Fig. 2—Method of Axing the VOlts with re- 


~bonite platform to the ebonite spect to the 
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battery. Thus the grid of the last valve is given a nega- PA >, 1] 
tive bias of three volts. . me E oe ES 
A particularly neat and effective device is em es ae 
ployed to tune the aerial circuit. This is a variomete! 
which is provided with a switch to put the windings in | 
parallel when the knob attached to the rotor is turned Vea a he compie ce A dhe Sebel, remoced Notice: oa i 
from o to 180 degrees, and to put them in series when the left of the case two holes for the telephone connections and | 
the knob is turned from 180 to 360 degrees. The switch 190 at p a a aed e e e a a ERR l 
is mounted on the end of the shaft of the rotor and Condenser gust Deron cue sock us Meier irat a srok E 
operated automatically. Thus an aerial of the usual a fixed condenser across the variometer. j 
dimensions may be tuned from about 250 to 1,500 metres. With a small fixed condenser in parallel, the 
aa Rae). 5 range is extended. In this set a fixed condenser ’ 
of 0.00025 mfd. can be put in parallel with the > | 
variometer by means of a plug and socket ; the | 
aerial can then be tuned to a wavelength con- 
siderably above 1,600 metres, which is an ad- | 
vantage, as under certain conditions a small | 


aerial may be used. The variable condenser 
employed in the set is to provide a control of 
reaction. This condenser has a maximum capa- 
city of 0.0005 mfd., and is connected between 

the detector and the aerial. By adjusting 
54, this condenser, the set can be made to oscil- 

late on short or long wavelengths ; the ad- 


Lo 3/* P : VY es vA ES V eta le se ; ; sede ; ; 
1% 2 15 ta — -1s paee 1%- justment is not critical, as the condenser is of 
Fig. 3.—Drilling details for the ebonitefront panel. A, jin. dia, B, ġin. dia. a type in which the knob is rotated several 


C, œin. dia. D, jin. dia. and countersunk for No. 4 w 
and countersunk for 8 B.A. screws. 
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Three Valve Portable Receiver.— 
condenser between its minimum and maxi- 
mum values. 

The arrangement of the instrument can 
he seen from the photographs and figures. 
The valve holders, fixed condensers, H.F. 


and L.F. transformers and terminals are 


mounted on a piece of ebonite measuring 
11din. x gin. x din., the fixing holes and 
holes for the wiring which passes through 
the panel being arranged as indicated in 
Fig. 1. On-the end of this panel is 
fastened a front panel of ebonite which 


measures ghin. x 4¥f. x }in. The panels: 


are fastened as indicated in Fig. 2, which 


shows a piece of wood ghin. long by gin. 


square screwed to the end of the longer 


panel and to the. face of. the shorter 


panel. Fig. 3 shows the position of the 
fixing holes for the variometer, variable 
condenser, filament switch, and the.two 
Clix sockets mounted on the front panel. 

It will be found convenient to employ 
a wire which is thinner than that usually 
used for wiring. In this set No. 22 tinned 
copper wire was used for the short wires, 
but the long wires connecting the variable 
condenser, the battery switch, etc., are of 
No. 18 tinned copper wire. Flexible 
Wires terminating in plugs for the H.T. 
and spades for the L.T. are connected at 


the appropriate places as indicated in the | 
special wiring diagram (supplement). Wiring is such a 
simple matter that, provided ordinary care be taken, the 


XE 


A number of strips are emp 


time. 


Showing the relative position of the 


to the set itself. 


- Fig. 4-—Constructional particulars of the containing case, which is of jin. wood. 


loyed to hold the batteries in position and to act as 
` supports for the panels. r 


den ey 


batteries 


work should be satisfactorily completed in quite a short 
Care should be taken in connecting the valve 


socket, which serves as a 
mounting for the  pin-type 
H.F. transformer, and also in 
running the grid and plate 
wires of the first and second 
valves. 

No doubt the hardest piece 
of work is the making of the 
containing case. Details of 
this are given in Figs. 4 and 
5. The wood is gin. thick, 
and is fitted to form a box. 
Small pieces are screwed to 
the inner surfaces’ to act as a 
stop and rest for the panel, 
and other pieces are fitted to 
hold the H.T. battery and the 
accumulator in position. De- 
tails of the removable front 
and top are given in Fig. 5, 

To operate the set, connect 
an aerial and earth and the 
telephones, fit three D.E.R. 
tye valves, or appropriate 
valves of the Mullard D.3 

(2-volt) class; connect the 
H.T. plug from the H.F. 
stage to about positive 36 
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THE MATERIALS USED IN CONSTRUCTING THE SET. 


` 


1 Variometer, long range type (Marconiphone Co... 

1 0:0005 mfd. Variable condenser (Baly). 

1 Pin-ttype H.F. transformer for B.B.C. wavelengths (H. W. 
Sullivan, No. 1). : 

1 Pin-type H.F. transformer for 5XX (H.W. Sullivan, No. 4). 

1 L.F. intervalve transformer, low ratio (Burndept Lid.). 

3 Anti-phonic valve holders (Burndept Lid.). 

1 Valve holder for base mounting with side projection: for 
connecting. 

1 Fixed resistor, 0°3 ohm. (Burndept, Ltd.). 

1 Short-circuiting plug (Burndept, Ltd.). 

1 Screw holder for fixed resistor (Burndept, Ltd.). 


volts, and the H.T. plug from the detector and L.F. 
valves to positive 60 volts. Switch on the valves, and 
with a transformer of suitable size plugged in the H.F. 
stage tune in a signal by adjusting the variometer. Then 
adjust the reaction condenser for best results. It will 
be found that the.readiness of the set to oscillate depends 
on the aerial-earth system. With a small aerial the set 
tends to oscillate much more readily than when a large 
aerial is used. The wavelength range is, of course, fixed 
by that of the variometer, and is approximately 250 to 
2,200 metres. The set is easily handled and is quite 
stable, hand capacity effects being absent. 

A temporary aerial consisting of an insulated wire with 
one end thrown over a branch of a tree, with a metal 
spike for an earth, will usually prove satisfactory. 
Sometimes better results will be obtained by using an 
insulated wire laid on the ground instead of an actual 
earth connection. In certain circumstances it may be 
found that best results are obtained when the aerial wire 
is laid on the ground, or is held a short distance above 
the ground. 


| 
| 
| 
1 Filament swiich (Lissen). 


1 000025 mfd. fixed condenser (Dubilier). 
1 0:00025 mfd. fixed condenser with grid leak clipe (Dubilier). 
1 5 megohms grid leak. 


4 Terminals. 

1 60-volt H.T. battery (4 15-voll units). 

1 2-volt unspillable accumulator, 20 A.H. Type D.04 (Exide). 
1 Ebonite panel measuring 1]}in. x 4}in. x jin. 

1 Ebonite panel measuring 9}in. x 4}in. x jin. 


Leather carrying handles (or straps). : 
3 Valves of the 2-volt type (M.O. D.E.R., or 2 Mullard D.3.H.F. : 
and I Mullard D.3.L.F.). 


eee Z ee ai 


Fig. 5.—The removable front of the case (top) and the remov- 


able top. These are arranged to slide in grooves cut in the 


sides of the case. 


AT BROOKLANDS. 


BROADCASTING 


HE use of microphones and loud speakers is adding 
a new phase to sporting events where large crowds 


. OT ee, ae 


One of the many Amolion Loudsoveakers installed at Brooklands 


are assembled and it is necessary to advise progress 
occurring out of view of the spectators. 

At the recent meeting ot 
the Junior Car Club, held at 
Brooklands, the Amplion 
Public Address System was 
installed, with loud speakers 
liberally distributed about 
the course. The event was a 
durability and speed tral 
over a 100-mile course, and 
entrants were required to 
maintain a certain minimum 
speed depending upon the 
classification of their cars 
and to drive over a track 
which included a steep in- 
cline and a hairpin bend. 
The progress of the event 
was reported at intervals by 
the loud speaker equipment, 
information being given as to 
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the cars disqualified and 
those unable to stay the 
COUTSC. 
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NEUTRODYNE RECEIVERS. 


Some Aspects of ‘ Neutrodyne 


Devices in Relation to the 


Performance of 


Tuned Anode Circuits. 


By P. W. WILLANS. 


HE term ‘‘neutrodyne,’’ first specifically employed 
by Hazeltine with regard to a certain group of 
methods for counteracting the grid-anode capacity 

coupling of a valve, has since been very widely employed 

in a broader sense as applying to all such methods, and 
it is in this sense that the word is used in the present 
article. 

A general review of the various methods of counter- 
acting capacity coupling was given by Mr. O. F. Brown 
in the April number of Experimental Wireless.  ‘Yhis 
article, however, dealt mainly with the question of avoid- 
ing instability, which in itself is a matter of compara- 
tively little difficulty in a two-valve receiver, though, of 
course, of importance in a multi-stage amplifier. 


\ 


The Tuned Anode Circuit. 


| The writer’s concern with neutrodyne methods is as 
providing means not solely for avoiding instability, but 


also for improving the sensitivity and selectivity w hen a 


single stage of high-frequency amplification is employed. 

Considering the case of the well-known circuit of 
Fig. r, in which reaction is applied by a detector valve 
to a tuned anode circuit, it is of interest to study the 
effect of the grid-anode capacity of the first valve in 
relation to the performance of the sct.. 

In the first place, it is a matter of common knowledge 
that a two-valve receiver constructed with good coils has 
a tendency towards instability even without reaction on 
the anode circuit, and that very frequently some form of. 
damping is needed on the first valve to control it satis- 
factorily. Why, then, trouble with anode reaction, or, 
why not carry the peat v0n back on to the aerial circuit,’ 
reversing it if necessary ? 

The answer to these questions, to be really effective, 


Fig. 1—A two-vaive receiver with a tuned anode circuit and 
reaction. 


requires mathematical analysis, but a oT of the main 


principles can be studied with advaniabe from a purely 
physical standpoint. ~ 
In Fig. 2 we are considering only the tuned anode 


T2? 


circuit, in which a voltage, Vg, is applied to the grid, 
and a voltage, Va, obtained across the plate. The anode 
inductance and capacity are denoted by I’ and C’, and 
the losses within the circuit are considered as having the 
torm of a shunt resistance, 7’, across the tuned circuit. 

We have, moreover, to take into account the valve 
resistance po, which is also in shunt across the tuned 
circuits, and tends to blunt its tuning. 

If reaction from another valve is applied to this circuit, 
;! may take the form of a negative resistance, though this 
does not necessarily mean that the circuit will oscillate, 
inasmuch as the valve damping is still present. If the 
internal losses of the circuit are exactly wiped out, 7/ is 
infinite in value; in this case the only damping in the 
circuit is that due to the valve resistance itself, and the 
measure of amplification obtained is exactly the amplifica- 
tion factor of the valve. 

We may regard the effect of reaction as that of a- 
‘negative leak ’’ placed in shunt across the tuned circuit. 
This leak has an ‘‘ infinity ’’ position, and can be reduced 
in value down to the point where it is equal (and oppo- 
site) to the valve internal resistance p. When this value 
is attained, all the: damping on the circuit will be can-- 
celled out, and it will 
generate oscillations. 


Critical Reaction. 


For settings intermediate y 
between that corresponding to f 
r'=X and r’= —p, a value 
of amplification in excess of 
the amplification factor of Piga 
the valve is obtained, and it 
is owing to this that it is of importance to use reaction 
on this circuit, since, whereas an aerial circuit can be 
made to have low damping by careful design, the anode 
circuit must necessarily be damped ay the va aleg to which 
it is connected. 

It is a matter of common experience that an excessive 
use of reaction produces a muffling effect on the quality 
of telephonic reproduction, owing to the inadequate 
amplification of the higher side waves, and that in consc- 
quence reaction cannot be used to an unlimited extent. 
This implies that in the circuit of Fig. 2 we must not 
reduce r’ so as to have too low a negative value. Now 
the damping effect of a shunt resistance on a tuned 
circuit is greater the larger the inductance and the 
smaller the capacity ; in consequence, the larger we make 
L’, and the smaller we make C’, the more reaction we 
can put on and the more amplification is obtainable. It 
can, in fact, be proved that the amplification which can 
be obtained is proportional to L’. 

Returning now to the circuit of Fig. 1, it is interest- 


-—Explaining the tuned 
anode circuit. 
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Neutrodyne Receivers.— 

ing to compare the setting of the reaction coil for oscilla- 
tion when the first grid is short circuited, with that when 
the aerial circuit is operative and tuned in to the anode 
circuit. It is apparent that, long before the latter has 
reached the stage of critical damping, oscillations are 
being generated, and the frequency of these is, in 
general, more critically dependent on the aerial tuning 
than that of the anode circuit; in other words, 
a sufficient degree of reaction can be applied to the anode 
circuit the aerial circuit oscillates. 


Neutrodyne Circuits. 


The methods of counteracting this state of affairs are 
many and various. In the first place, it is possible to 
damp the aerial circuit by means of grid current, or else 
an added resistance, and to experiment with various 
values of positive resistance in the aerial circuit and 
negative in the anode. The results of this procedure 
are that for a certain range of values of damping there 
is very little difference in the performance of the set. 
but certainly no increase in the signal strength. With 
more than a certain measure of damping, however, the 
performance falls off materially. l 

In the second place, it is 
possible to work with a 
double reaction circuit, two 
coils being placed in series 


T with the detector valve 
z anode, one coupled to the 
= tuned anode. circuit, and the 
other to the aerial. If the 
E erria i latter be reversed, it can be 
employed to control the 


oscillations as before, but no improvement of a material 
kind can be effected, nor is this possible if an element of 
the anode inductance is coupled in either sense to the 
aerial inductance. 

Lastly, it is possible by means of any of the various 
circuits published from time to time to produce a correct- 
ing coupling which neutralises the valve capacity over a 
tolerably wide band of frequencies, and if such a course 
is adopted it will be found at once that a great improve- 
ment both in sensitivity and selectivitv is obtained. 

As an example of such a circuit, we may consider that 
shown in Fig. 3. Here the grid circuit is divided into 
two parts, the extremity of one being connected to the 
erid, and that of the other through a condenser, Co, to 
the anode. 

If the grid circuit is equally divided, the condition 
for neutralisation is that Co should be equal to the grid 
anode capacity, and no considerations of frequency enter 
into the question. 

It is found that with this circuit much more reaction 
can be applied to the anode circuit, and as a result the 
improvements above indicated are obtained. 

This result is in sharp contrast with that afforded by 
damping or any of the previously mentioned counter- 
reaction methods. For example, in Fig. 4 oscillations 
can be stopped by a critical adjustment of the coupling 
coil, but no improvement results. This is essentially 
bound up with the fact that in this circuit the neutralisa- 
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tion is effective at only one frequency, and critically 
variable with the frequency. 

A circuit employed by the writer which gives the correct 
neutralising effect in a vefy simple manner is shown in 
Fig. 5. 

This arrangement is s essentially different from Fig. 4, 
and should be carefully distinguished from it, by virtue 


of the fact that the coupling coil 2’ is now no longer a 


Fig. 4.—Oscillations 


can be 


Fig. 5.—In this arrangement 
the 


the coupling coil is included in 


stopped by adjusting 
the condenser circuit. 


coupling coil. 


part of the anode inductance, but is included in series 
with the tuning condenser. If this coil has an impedance 
which is small in comparison with that of the condenser, 
the flow of current through it is entirely regulated by 
the latter and by the impedance thrown into the coil from 
the grid circuit. 

It is now found that the tendency of the aerial circuit 
tuning to influence the reaction conditions of the set can 
be reduced to a minimum for a certain critical coupling 
between L and 2’, and that with this setting considerably 
more reaction can be applied to the anode and greatly 
enhanced selectivity and sensitivity obtained. 

lt should be noted that with this arrangement tne 
correct setting of the coupling coil depends on the setting 
of the condenser which tunes the anode circuit ; conse- 
quently, if tuning is controlled, by a variation of the 
latter, a different adjustment is required for every dif- 
ferent station. This is a disadvantage in point of com- 
plexity, but not in point of performance, as the improve- 
ment is obtained in the same measure at all wavelengths 
over a wide range. . 

On the other hand, if the anode coil is tuned by a 
variation of inductance, then the same setting of the 
coupling coil is effective over a much wider range of 
wavelengths. 


A WIRELESS MONUMENT. 


O commemorate the transmission of the first wireless 

message across the sea, a monument is to be erected 

at Wimereux (Pas de Calais), according to a statement 

made by M. Michel Cepede, General Secretary of the 
Radio Club Universitaire de France. 

It was from Wimereux, in 1899, that Mr. Marconi’s 


famous cross-Channel message to M. Branly was re- 


ceived. In this message the Italian inventor stated that 
part of the credit for the feat was due to M. Branly for 
his remarkable work in connection with the coherer. 

The monument will be erected by the Wimereux Muni- 
cipal Council with funds to be raised by international 
subscription. 
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A Receiver 
for the 
Dashboard. 


NALYSING the requirements a receiver jis ex- 
pected to fulfil, and in drafting its design, 

. certain facts become the essentials to be con- 
sidered, and in the case of a portable set difficulties arise 
which have not to be contended with in the construction 
of a receiver for ordinary purposes. Owing to the wide 
appeal that the portable set is making at the present 
time, it has been a condition that this entire set can be 
constructed with the aid of screwdriver, hand brace, 
phers, file, and soldering iron, provided the constructor 
procures a ready-made cabinet with cbonite panels fitted, 
though the making of the latter only necessitates the 
addition of a small tenon-saw and medium-cut file to 
the tool kit. In addition to this the making up of 
special component parts has been avoided, and the con- 
structor will find that the building of the set entails no 
more than drilling the holes in the panel for attaching 
the two condensers and the coupling coil, and the screw- 
ing down of the parts to the baseboard. to a simple and 
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Fig. 1.—Terminals A and F permit of the use of frame or elevated aerials, and in the latter case 
neutralising gh-frequency amplifier stable under 
the varying conditions in which a portable set may be used. 


must be bridged. The condenser renders the hi 
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systematic layout. 
set shall be capable of bringing in distant stations a 
high frequency amplifying stage has been included. 
There are other reasons, also, which support the fitting 
of a high-frequency amplifier. | 


The Circuit. 


For working under differing conditions variable 
reaction coupling cannot be employed in the manner of 
the oscillating detector valve arrangement, and only 
through the use of a high-frequency stage and balancing 
condenser is stable reception obtained. It is on wave- 
lengths up to 6oo metres that the high-frequency ampli- 
fying valve, with tuned circuits connected to its grid and 
plate, breaks into uncontrollable oscillation. It is 
essential, therefore, for telephony reception, to employ 
a balancing condenser which feeds into the grid circuit 
potentials neutralising those set up through the inter- 
electrode capacity of the valve. A high-frequency inter- 
valve transformer can, of 
course, be used, as in the 
neutrodyne circuit, to 
develop suitable 
potentials to control self- 
oscillation, but the only 
interchangeable transformers 


J 
Imfd}H.T.t 


available cannot be made to 
wave- 
length scale with a tuning 


`> i condenser of capacity 0.0003 


mfd. Plug-in tuning coils 
are obtainable, increasing in 
inductance by quite small 
values and with windings of 


‘much higher efficiency, pro- 


j 
- frequency stage the maxi- 


mum degree of amplifica- 

tion. The neutralising 

potential is developed im a 

coil which is coupled to the 

tuned anode winding and fed 
A I9 


As. it is intended that the portable ’ 


reversed | 
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All Range Portable.— 
_ to the grid through a neutro- 
dyne condenser adjustable 
from the front of the set. 
When receiving on wave- 
lengths above 600 metres, 
neutralising is no longer 
necessary, and the neutra- 
lising coil may be removed. 
or in practice it will be found 
that a coil may remain in 
circuit suitable for. an 
optimum wavelength of 300 
metres, which, owing to its 
few turns, when compared 
with a long-wave coil, 
develops on a small feed back 
potential. 

When self-oscillation is con- 
trolled hy neutralising and de- 


tection is provided. for by leaky | 


grid condenser, it will be found 
that the tuning of the circuits 
will be rendered unduly flat 
owing td the appreciable 
resistance present in the 
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Fig. 2.—Dimensional drawing of the front panel and terminal strip made in hin. ebonite. 


Sizes of holes: A, jin.; B, ġin.; C, }ln.; D, gin. 
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Fig. 3.—Dimensionai layout of the components on the baseboard. The spacing between the centres 


of the valve holders and filament resistances is 2}in. 
panel be substituted by components of other make than those she 


that they will not come into contact 


appara 
position of the coll holders gives clearance for Gambrell type inductances. 
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throughout. Should the parts on the front 


wn, care must be taken to ensure 


with the when assembled. The 


tus on the 


; E, jin. countersunk. 


' circuits even when employing 
tuning inductances 


of high 


efficiency, and also as a result of 
the grid current set up in the 
process of detection. 


This is 
medied by the provision of 
ductive reaction coupling be- 


tween the plate of the detector 
valve and the aerial circuit, and 


e special constructional details 


: concerning this and its use m 


conjunction with the capacity 
feed back is- referred to later. 

The input to the high- 
frequency valve consists of a 
parallel tuned circuit. Series 
tuning must be avoided in 
‘portable receivers, for small 
stray capacities may represent 
an appreciable amount when 
compared with the low value 
tuning capacity produced by 
the series arrangement. In 
the parallel circuit stray hand 
capacities are small compared 
with the total tuning capacity, 


and therefore give rise to 
very little change in the 
- tuning. | 


For loud-speaker operation 
out of doors two low 
frequency amplifying stages 
are essential, though for re- 
ception from a local station 
it may be desirable to switch 
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All Range Portable.— 

one amplifying stage out of circuit. <A suit- 
able grid biasing battery corrects the grid 
potential of the L.F. amplifying valves, 
and a separate H.T. tapping is provided. 


Practical Details of Design. 


Probably the most important considera- 
tion in portable receiver construction is the 
need to guard against the effects of vibration, 
which calls for robust construction, the 
fitting of good mechanical control of the 
tuning adjustments so that they can be 
critically manipulated while in a state of 
vibration and will maintain their settings, and 
also provision for the microphonic action of 
the valves. Special attention has been given 
to these considerations as this receiver was 
constructed’ essentially by the writer for use, es ea ERT bs 
when required, on a trav elling car. , : ; Sa jy 

All woodwork is ğin. mahogany and the y ease | a ee 
cbonite panel is jin. The heavy trans- seu 
formers are held by 4 B.A. nuts and bolts SAE, 
to the baseboard, so that when the receiver is 
carried: with dials uppermost these heavy 
components are at the bottom: 

The tuning controls only are on to 
the front of the instrument to limit, not only 
the number of adjustments, but. the space 
occupied. It is intended that the receiver will 
be suitable for mounting on or beneath the. 
dashboard of a car, and the style’of controls 
adopted is in keeping with the appearance ot 
the remainder of the dashboard equipment. 
Tuning adjustments are made through reduc- 
‘tion gear, which greatly facilitates obtaining 


ae Fig. 4.—Baseboard and front panel with the components in position ana: . 
critical. set- ai ready for preliminary wiring. 


tings when the 


hand is unsup- 
ported and 
subjected to 
vibration and 
jolting. More- 
over, and what 
is more im- 
portant, this 
form of dial 


Fig. 5.—The wiring completed. 
of the V.24, with adapter, is employed 
as the high frequency amplifier, and a 
selected valve for detector, with suitable 
frst aad secoad stage low-frequency amplifying valves. 
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A valve 


holds the spindles secure in 
any position and prevents 
them revolving under the in- 


' fluence of vibration. When 


the feed back condenser 
knob is unscrewed to permit 


of some degree of oscillation. 


the reaction coupling may be 
rendered critical, and in 
order that it may be easily 
controllable within many 


‘degrees on the dial a 180° 


vario-coupler is fitted which 
makes it possible to easily 
bring reaction into operation, 
each revolution of the 
knob only producing a small 
change. 


The valves are rendered com. 
pletely non-microphonie by sup. 
porting on ‘‘ Sorbo °” indiarubber 
and even valves of the dull-emitte: 

06 class are entirely uninfluenced by the 


blows defivered on the 
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Other points in design include the fitting of reliable 
plug and pin connectors at the back of the instrument for 
battery and output leads, the: fitting of three ebonite 
shrouded terminals to the front panel for aerial, frame, 
and earth connections, and the inclusion of an output 
transformer to entirely disconnect the batteries from the 
loud-speaker or telephone leads, this being very necessary 
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As the filament resistances may, perhaps, be thought 
somewhat inaccessible on the baseboard their operating 
handles can be raised by the fitting of longer spindles. 
The lay-out of the components has been considered only 
with a view to giving simple wiring with the shortest 
possible leads. Viewed from the front the left-hand 
dial is the aerial tuning condenser, and its tuning induct- 
ance stands an inch away so as not to be influenced by 


AERIAL 
COIL 


Fig. 6.—The layout of the components has been considered only with a view to rendering the wiring as simple as possible. Other than 
the filament circuit leads, which should be put on first and arranged near the surface of the baseboard, most of the connections will 


be found to be short and are run bythe shortest path. Care must 


taken to wire up the inductances in the menner shown, avoiding 


a reversal of connections, in order that both reaction coupling and neutia ising condenser may operate correctly. 


when one side of the filament battery is earthed. The 
output transformer is of the low ratio intervalve type, 
and although the secondary winding, which is normally of 
moderately high impedance, is connected in circuit with a 
low impedance valve, it must not be overlooked that the 
loud-speaker connected across the primary winding 
considerably reduces the inductance of the secondary 
winding which is connected to the plate of the 
valve. 


Ae 2S 


mediate between aerial and anode circuits. 


the damping which might arise from the metal back plate. 
The circuit follows across the front of the instrument to 
the high-frequency valve, with the reaction control inter- 
The holder 
for the detector valve is connected with short leads v/a 
the grid condenser to the anode of the high-frequency 
amplifier, and the remainder of the. circuit follows 
through in sequence with the valves alongside their 
respective transformers. 
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Construction. 

The reader is recom- 
mended to purchase the con- 
taining cabinet, although if 
he cares to construct it him- 
self he will find that it is 
put together from a number 
of rectangular boards, and 
presents no special opera- 
tions or difficulties so long as 
he works square. With the 
cabinet completed the front 
and back panels are care- 
fully fitted and the base- 
board adjusted to occupy the 
space between them, leaving 
the front panel raised in. 
above the edges of the wood- 
work. The ebonite strip and 
front panel are each attached 
with four No. 5 by rin. 
brass screws, and it is worth 
while obtaining these with 
raised heads and -nickel 
plated. | One screw in the centre of the front panel 
engages on a small extension filet and holds the front 
square with the base. Four rin. by No. 4 B.A. brass 
screws with countersunk heads pass up through the under- 
side of the cabinet and the baseboard, and when fitted 
with washers and nuts hold the entire equipment secure 
in the cabinet. 


@ACK OF CASE CUT AWAY AS 
SHOWN FOR TERMINAL STRIP 


tuning diais. 
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Fig. 8.—Another view of the Anished set. The rheostat extension rods are not essential, but 


are easily constructed from łin. brass rod. 
13 . i 
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Fig. 7.—Constructional details of the containing cabinet and lid which gives protection to the 
A small brass bracket used for attaching a strap passing compietely round the 
instrument for use when the instrument is to be carried is s 


own on a larger scale. 


In fitting the variable condensers and the special geared 
dials it will be found that one of the holding down 
screws of the latter comes into contact with the condenser 
end plate, which may, in consequence, need some 
slight filing. ‘The pairs of holes for securing’ the 
dials should give a loose fit to the screws so that a slight 
movement is obtainable for finally adjusting the boss of 
the dial to be in line with the condenser 
bearings. These screws must not be 
tightened up so as to bend the metal 
plate. The spindles of the condensers 
selected make a fairly good fit to the 
dials, and it is, of course, important to 
employ condensers with spindles on 
which there is no threading, not only 

to facilitate the fixing of the dials, 

but to avoid the shaky action which 
results from using condensers in which 

a threaded spindle passes through 

a plain bush. The- vario-coupler 
spindle would appear to exactly fit 
the bush of the dial. This com- 
ponent is held to the panel by means 
of one screw, and it may be neces- 
sary to cut away the baseboard to 
a depth of about yin. to clear 
the lower portion of its metal 


frame, which, when secured 
down, serves as a bracket to the 
panel. 

With all components in posi- 


tion the wiring up should prove 
a simpler operation than is usual 
in receivers of this type owing to 
the arrangement of the parts. 
For reliability in a portable set 
covered ‘‘Glazit ’’ wire (red and 
black) is used. The ends of this 
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covered wire are bared by burning in the edge of a 1 flame’ 


and trimming with sharp scissors, The use of a clean iron 
and resin cored solder are essential to neat wiring. ‘Tags 
are used under all terminals. The actual connections to 
the tuned anode and neutrodyne coils must be carefully 
tollowed, and a reversal of leads to either of the coil- 
holders guarded against. As purchased, the reaction 
winding (moving coil) of the vario-coupler consists of too 
few turns, and must therefore be re-wound with 30 turns 
of No. 24 D.C.C. wire, taking care not to reverse the 
direction of winding. The grid leak is of a type fitted 
with soldering tags to avoid overheating its contents. 
If required, extension rods for the rheostats are easily 
made up from }in. hard brass rod, which exactly 
fits the hole in the centre of the rheostats, and 
needs slightly filing down to engage in the 

hole in the knobs. A short screwdriver 

will be re- 
quired for 
driving the 
grub screws 
home on to 
these exten- 
sion spindles. 


Operation. 


It is recommended 
that a ‘‘' V.24 type 
valve be employed, as the | 
high-frequency amplifier, 
for, although inter- 
electrode capacity can be 
allowed for, the adjustment of 
the balancing condenser is much 
Jess critical with this type of 
valve. <A detector valve which 
gave good results was the 
Ediswan *‘ A.R.,’’ while in the 
low-frequency amplifying cir- 
ruitsa ‘6 D.E.5 ° may be used, 
followed by a dull-emitter 
power valve. The spacing be- 
tween the  coil-holders is 

arranged to suit coils of the Gambrell type, which will be 
found particularly durable for portable set use. For 350 
metres a ‘‘B”’ coil will probably be needed for aerial tun- 
ing with 80 to roo feet of single wire and short earth 
lead, or a ‘‘C’’ coil when using a short mobile aerial of 
low capacity, For the tuned anode a ‘*C”’ coil will produce 
a corresponding range, and the neutralising potential can 
be developed across an ‘‘ A’ coil. The neutralising con- 
denser should not be left at a particular setting, but ad- 
justed in the process of controlling reaction. As a pre- 
liminary step the aerial and anode circuits may be adjusted 
to the carrier wave of a distant station with the reaction 
dial at zero and the neutralising condenser at minimum. 
As the condenser spindle is screwed in, a position will 
be reached where self-oscillation stops and where by 
either increasing or decreasing the neutralising capacity 
distant carrier waves can be tuned in. This is the best 
working adjustment, and the reaction coupling can be 
brought into operation as required to increase signal 


2) 


Fig. 9.—The com- 

pleted receiver in 

its containing 
cabinet. 
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strength and improve selectivity with the centre dial. 
With a minimum of signal strength, cut down, by 


receiving with only a short piece of indoor wie the tuned 


anode dial should be carefully calibrated, the neutrodyne 
condenser being in the position of correct balance and 
reaction coupling as near zero as possible. The three 
semicircles on the dial can be marked to indicate wave- 
length, station call sign, and the index letter of the anode 
tuning coil. It is thus only necessary to set this. dial 
to the station required, search on the aerial tuning dial, 
and finally readjust both. 

As a portable set a strap sling is fitted in brass brackets 
so that the three dials face upwards. The batteries are 
best carried with the remainder of the equipment, which 
includes aerial, insulators, earth spike or 
counterpoise wire and telephone receivers. All 
of these can be accommodated in a 
cabinet of similar dimensions to that 
used for the receiving set. For 
use in a motor car to provide 
broadeast reception while 
travelling, a length 
of wire extending 
from the bon- 
net over ‘the 
body on to the 
rear of the 
car makes a 
good aerial. 
E OF NG: 
26 enamelled 
wire, it Is 
quite incon- 
spicuous when 
supported by 
insulators 
made from 
ygin. ebonite rod - 
and about jin. in 
length. Ebonite binding 
posts will support the 
wire over the body or across the 
top of the windscreen. -A tapping 
at 6 volts off the starting battery gives the 
filament heating current, and a large capa- 
city dry cell H. T. battery can easily be 
accommodated in one of the lockers. Where the scuttle 
of the car is sufficiently deep, the receiver can be accom- 
modated as part of the dashboard equipment or sup- 
ported beneath it by means of two brass straps. The 
connections to the battery socket terminals can be flexible 
leads or, alternatively, a strip of plugs on ebonite will 
complete the circuits when the receiver is placed in 
position. When the lighting system operates at 6 volts, 
it is convenient to derive the filament current supply from 
the dashboard lamp wiring. 

Installed in this manner and with an ein seven and 
a half feet in length and earthed on to the petrol pipe 
and chassis, tests were made along the Great North Road 
up to 35 miles from London. Good reception of 2LO 
was obtainable on three pairs of telephones at all times, 
very little variation of signal strength occurring. Sus- 
pecting that the telegraph wires were responsible for the 
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E PARTS REQUIRED. 


2 Ormond condensers, 0-0003 mfd. 
Variocoupler (Messrs. Henry de 
: Southampton Row.) 
: ge Ce Vani ” ‘dials (Unique Wireless, 50, Strand, London; 
2 
: 3 4 B.A. Sterting terminals. 
+ Gambrell neutrodyne condenser. 
: 4 Sterling “ Non Pong” valve holders. 
4 Ashley (or Federal) type valve holders. 
: 3 Intervalve transformers. 
: Dubilier condenser, type 620, 0:0002 mfd. 
: Dubilier condenser, type 620, 0:001 mfd. 
: “ Darco” grid leak, 2 megohms. 
3; 2 d mfd. condensers. 
: 1 2-cell grid balte-y. 


Leeuw, Sentinel House, | 


Change:ver swilch movement, ?-posi'inn, 1 pole 
McMichael, Ltd.). 

3 Burndept or Edison Beli single coil holders. 

Ebonite panel, 13łin. x jin. x in. 

Ebonite panel, 132in. x Jin. x yin. , 

Cabinet to drawing and taseboard (Pickelt Bros.. Bexley Heath}. 

5 Plugs and apaa (S. A. Lamplagh Ltd., King’s Road, Tyseley 


(Messrs. L. 


Birmin 
4 Small pluge ond sockets (S. Wilding Cole, 116, Snow Hil, 
Birmingham). 


jin. Brass ved. soldering tage, b-ass wood screws, 4 B.A. b-ass 
` screws and nuts. 

“ Glazit’’ connecting wire (2 coils, black; 1 coil, red). 

Gambrell tuning coils, A, B, and C, for broadcast wavclengths. 
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easy manner in which signals were tuned in, tests were 
made in by-roads with equally good results, except when 
passing through an avenue of trees, laden with rain. 
During a cessation in the 2LO transmission, attention was 
devoted to more distant stations, and both Bournemouth 
and Cardiff were tuned in, easily readable at constant 
signal strength ; Birmingham was ‘not transmitting at the 
time. During the run a frame aerial was tried with and 


without the earth (chassis) connection, but results were 
not as good as with the insulated wi: and down lead 
from the approximate midpoint. It is interesting to note 
that not the slightest interference was discernible from 
the electrical equipment of the car or the ignition, even 
when coils were inserted to tune down to the ultra snort 
wavelengths. The importance of this point need not be 
emphasised. f 


SOME COMMERCIAL PORTABLES. 


A Wide Range of Portable Receiving Sets is Already Available on the Market, and Brief Technical 
Descriptions are given of a Few of these Outfits. 


THE SILVERTONE. 


A new feature, not only in portable receiver design, but in 
wireless construction generally, is to be found in the portable 
set manufactured by The Astra Dynamo Co., of 124, Victoria 
Street, London, 8.W.1, which is fitted with a metal top panel. 
The component apparatus is secured to ebonite platforms where 
necessary, to provide the requisite insulation, and the complete 
. receiving set is carried in a case covered with a black, imitation 
leather cloth. A second similar container is used for liolding 
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(Left) The * Pelican ” uses a frame with oscillating Getector valve and two stages of low-frequency amplification. 
are carried in a separate case. 
lowed by a single nem reavercy stage. 


` and other equipment for a ** Silvertone °’ receiver 


1-9 a a 


a 


the other accessories, such as batteries, telephones, valves. acrial 
and earth leads. ‘The circuit 18 a simple one and consistseof a 
valve detector with reaction, followed by a single stage of low- 
frequency amplification, built with components which give a 
tuning range of about 300 to 600 metres, employing both tapped 
inductance and variable condenser control. Reaction is brought 
about by a basket coil which is arranged to couple with the aer rial 
tuning inductance. The aerial supplied is a rubber-covered wire. 
weighted at one end so that it can be thrown over some high 


(Right) Batteries 
A detector vaive with variable reaction is fitted, 
The instrument aes is of aluminiom. 


BY 
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(Left) Interior of the ‘* Non- 
set—a _ three—valve 
reeeiver with frame aerial 
low-frequency 
(Below) The ** Non- 

receiver. 
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Aerial” 
and two 
stages. 

Aerial ” 


point and earth connection is made by means 
of an earth pin. Valves of the B.T.H. B5 
type are used, operating from a 4&4-volt dry 
battery. 

ocoo 


THE PELICAN. : 


Several novel points in design are to be noticed in this set 
which is a product of Messrs. Pell, Cahill & Co., Ltd., of 64, 
Newman Street. London, W.1., In a well-finished mahogany 
case is carried the entire receiving equipment, including bat- 
teries and frame aerial as well as an auxihary frame inductance 
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The '* C.A.C.” portable receiver is a four-valve set, using 
valves of the -06 type. Itis complete except for loud-speaker, 
and carries within the cabinet both frame aerial and batteries. 


for extending the tuning range. As the circuit consists of a 

detector valve with magnetic reaction, followed by two low- 

frequency amplifiers, it is possible to arrange a single dial for 

tuning, and this is available on the outside of the instrument, 

though slightly recessed to give the necessary profection. 
0000 


THE “C.A.C.” PORTABLE. 


The fitting of a transformer-coupled high-frequency amplifier 
is a feature of the ‘‘C.A.C.”’ receiver manufactured by C.A.C. 
Radio, Ltd., of 10, Rangoon Street, Crutched Friars, London, 
E.C.3. Four valves in all are used, the second being a detector 
Which is followed by two low-frequency amplifiers. All valves 


are of the dull emitter type passing 0.06 ampere, and the filament © 


current is supplied from a 4-volt accumulator. A self-contained 
frame aerial is fitted in the lid of the case, the latter, measuring 


when closed 7$12x14in., being covered with cowhide, and: 
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Interior of the 
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(Right) 
“" C.A.C.” 


well-finished. Hinged doors at the hack and 
front provide access to the tuning controls and 
the apparatus behind the panel. 

ooo0oo 


THE “NON-AERIAL.” 


Manufacturers of portable sets usually aim at 
making their receivers. completely self-con- 
tained, and therefore employ frame aerials en- 
closed within the cabinet-work. It would appear 
that it is considered that the fitting up of an external aeriat 
is undesirable when the set is to be operated by a non-technical 
listener. With the type of circuit usually emploved for portable 
receiver construction it must not be overlooked that this-practice 
considerably restricts the range of reception, and except when 
working at exceedingly short distances from the transmitting 
station, the use of an elevated aerial is generally to be recom- 
mended. > a Ene Au i 

The Non-Aerial Wireless, Manufacturing Co.. of 181. Shaftes- 
bury Avenue London, W.C.2, are placing on the market a com- 
pact outfit contained in a polished mahogany case, measuring 
6jin. x 14in. x14in., which contains all necessary equipment. in- 
cluding the batteries. As in seyeral of the sets already described, 
the circuit consists of detéctor valve with reaction followed by 
two low-frequency amplifying valves, which is an arrangement 
permitting of single knob tuning by the variable condenser con- 
nected across a self-contained frame. 


[Ry courtesy of Marconi’a Wireless Telegraph Co., Ltd.) 


Portable 50-watt telephony transmitter. An extensive wave- 
length range is obtainable By the use of plug-in inductance coils 
i of adequate dimensions. i 
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= Events of the Week’ in Brief Review. 


BIRMINGHAM STATION’S MOVE. 


A new building is being erected for — 


the Birmingham Broadcasting ‘Station in 
Broad Street. The studio will accommo- 
date 200 persons. ye 
0000 
LOUD-SPEAKERS IN HOUSE OF LORDS. 

The installation of loud-speakers in the 
House of Lords, to take place shortly, 
will overcome the difficulty of hearing 
which has so long been a cause of com- 
plaint. The microphones will be camou- 
flaged as gilt-lined books to 
match the reference books, 
against which they will be 
placed on each side of the table. 

The amplifiers may occupy 
the recesses occupied by the 
figures of mail-clāad warriors, 
but experiments in this direc- 
tion have not yet been con- 
cluded. 

0000 
DO YOU HEAR OSLO? 

The Oslo broadcasting station , 
‘is heard very strongly in the 
Glasgow district, and actuall 
surpasses many of the British 
stations in volume, according to 
a correspondent of the Glasgow 
Herald. Its musical standard 
is, however, inferior. 

The wavelength of the Oslo 
station is 380 metres. 

oo0oo0o0 
A DAYLIGHT TRANSMISSION 
ACHIEVEMENT. 

Last week we expressed the 
hope that it would soon be 
possible to report two-way 
working on 20 metres during 
daylight between England and 
Australia. No sooner had we 
gone to press than the news 
came through that G2OD and 
A2CM had succeeded. 

The conrse of events is best 
described by Mr. E. J. Sim- 
monds’ log, which runs as follows : — 

“May 2@nd.—G.M.T. 0552. Two-way 
established between A2CM and G20). 
Exchange of signals until 0715. 

“May drd.—G.M.T. 0520. Two-way 
established and following messages 
received and acknowledged: No. 1. ‘To 
Prime Minister of England.—On occasion 
of this achievement Australia sends greet- 
ings. (Signed) Prime Minister of Aus- 
tralia.” No. 2. ‘ To Dr. Eccles.—Greet- 
ings to vour Society from Wireless Insti- 
tute, New South Wales Division by first 


20-metre daylight working. (Signed) 
Maclurean.’’” i 

Mr. Simmonds’ replied with the follow- 
ing message: “ Greetings to Wireless In- 
stitute by direct amateur 20-metre work- 
ing from R.S.G.B. (Signed) Eccles.” 


Signals from A2CM were good, but — 
fading was very noticeable. | 
An interesting feature of the test is 
that it was carried out by arrangement, 
with a view to proving the theory of Mr. 
J. L. Reinartz that signals on 30 


-metres 


DAYLIGHT WORKING WITH AUSTRALIA. Mr. E. J. Sim- 
monds (20D), the well-known amateur of Gerrards Cross, Bucks, 
whose achievement in obtaining two-way communication with 
Me. C. D. Maclurcan (Australian 2CM) during daylight on 20 

metres, is one of the most notable events in amateur 


can travel enormous distances in day- 
light all the way and are specially suit- 
able fer this purpose. These conditions 
were fulfilled in the test, Australian time 
being 10 hours fast of Greenwich. 

Mr. Simmonds employed a T50 trans- 
mitting valve, though differing from the 
standard type in having the grid and plate 
leads thickened. A.C. was used for the 
filament and rectified A.C. for the plate. 
The aerial at 20D is of the “ T ” type, 
so arranged that the middle of the down 
lead is 50ft. from either end. A six-wire 


story. 


counterpuise completes the outdoor equip- 
ment. The aerial tuning condenser is of 
the new Igranic low losas type; whilst 
the condenser used in the counterpoise is 
a General Radio instrument with Pyrax 
supports. 


0000 


” ENTHUSIASM IN THE ARGENTINE. 


According to the latest reports, the 
number of licensed wireless receivers in 
the Argentine exceeds 300,000. The 
number is said to be steadily 
increasing. | 

o000 


WIRELESS V. COMMUNISM. 


Owing to the Communist 
troubles in Paris, two motor 
lorries equipped with wireless 
telephony transmitters are 
patrolling the streets of the 
city in readiness to report any 
disturbance to the Prefect of 
Police. ai 

oo0o0o0 í 

KOENIGSWUSTERHAUSEN 

NEARLY READY. 

The giant station at Koenigs- 
wusterliausen, Germany, is 
almost . completed, and will 
probably be put into active 
service at tho end of this 
month. « The power of the sta- 
tion will be 20 kilowatts, and 
its wavelength will lie some- 
where between 1,200 and 1.300 
metres. The height of the 
antenna is 850 ft. | 

ooo 
NEW FRENCH BROADCASTING 
STATIONS. 


The patience of a vast army 
of potential listeners in various 
parts of France is shortly to be 
` rewarded. The French are now 
rapidly installing a series of 
broadcasting stations through- 
out the country, including in- 
stallations at Toulouse, Bordeaux, Stras- 
bourg, and Angers. 

This recognition of the needs of the 
eee will be the cause of much rejoicing, 
or France has remained strangely behind 
most European nations in the matter of 


_ broadcasting. 


Constructional work has been com- 
pleted at the Toulouse station, which 
forms part of the General Post Office pre- 
mises, and it is expected that programines 
on 450 metres will commence almost 
immediately. 
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WANTED: A PATRON SAINT. 


A search for a patron saint for radio is 
being conducted by the French maga- 
zine: “La T.S.F. pour Tous.” At 
present there are a number of candidates 
fod the Aour, the most favoured being 
St. Antoine de Padoue, who is said to 
have projected his voice into the village 
church of St. Pierre des Quatre Chemins, 
while preaching by the roadside. 

Sainte Philomene has also been nomi- 
nated, for the cogent reason that the 
name might be construed as “ Sans fil, 
Amen.” 

Claims for St. Joan of Arc are 
strongly supported for the reason that 


she heard voices. 
` ©0000 


NRRL GETTING ACTIVE. 
Mr. F. H. Schnell, traffic manager of 
the American Radio Relay League. whose 
experimental trip with the Y.S. Pacific 


Fleet was referred to recently, has lost: 


no time in getting to work. His signals 
have been picked up by a Rhode Island 
amateur, Mr. Neal Judkins, of East 
Providence. This means that he has 
transmitted half-way across the Pacific 
and across America. Admiral Koontz, 
commander-in-chief of the U.S. Fleet. 
took the opportunity to — transinit 
greetings to the A.R.R.L. 


0000 
B.B.C. AND THE THEATRES. 


An announcement that agreement had 
heen reached between the B.B.C. and the 
‘theatre interests was made on May 8th. 

One of the main clauses of the agree- 
ment is that plays shall not be broud 
more than once a fortnight, and first 
nights shall not transmitted. It is 
nyderstood that only excerpts may be 
brondcast, but any plays deemed suitable 
by the programme manager of the British 
Broadcasting Company will be available. 


lcast. 
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CHEAPER VALVES. 


Important reductions in the price of 
valves were made by the leading manu- 
facturers on May 6th. The following lists 
have been received :— — 

M.O. Valve Co., Ltd. :— 

D.E.R. (gèneral purpose), from 18s. to 
14s. ; D.E.6 (I.F. amplifier), from 22s. 6d. 
to 18s. 6d.; R. (general purpose), from 
11s. to 8s. ; D.E.3 (general parpose), from 
2ls. to 16s. 6d. ; D.E.3.B. (L.F. amplifier, 
for resistance capacity), from 2ls. to 
lés. 6d.; D.E.4 (L.F. amplifier), from 
26s. to 22s. 6d. ; R.5.V. (general purpose), 
from lls. to 8s.;'D.E.5 (L.F. amplifier), 
from 30s. to 22s. 6d.; D.E.5B. (L.F. 
amplifier, for resistance capacity), froni 
30s. to 22s. en L.S.5 LE amplifier), 
from 50s. to 40s. / 

The Ediswan range was affected as 
follows :-—-A.R., from lls. to 8s.: R., 
from lls. to 8s.; A.R.D.E., from 18s. to 
14s.; A.R.06, from 21s. to 16s. 6d.; 
PA from 35s. to 22s. 6d. ; P.V.2, from 

8. 
22s. 6d. ; P.V.5DE, from 30s. to 22s. 6d. ; 
P.V.6DE, from 22s. 6d. to 18s. 6d. ; and 
P.V.8DE, from Ws. to 22s. 6d. 

The retail price of the British “ Pura- 
tone” valve has been reduced to 68. 9d. 


ooo°o 
RADIO SOCIETY OF -GREAT BRITAIN. 


An informal meeting of the Society will 
he held this evening (Wednesday) at 
6 o'clock, at- the Institution of Electrical 
Engineers, Savoy Place, W.C.2. Mr. 
R. H. Kidd, B.A., will open a discussion 
on ‘* An Attempt at Quantitative Experi- 
ments on Modulation.” 

At an ordinary meeting of the Society, 
on May 27th, Mr. F. M. Colebrooke 
B.Sc. will lecture on “ The Rectification 
of Small Radio Frequency potential 
Differences.” 


AN INTERNATIONAL GROUP. An interesting photograph, taken at G2NM, shortly 


after the Paris Conference. Front row (left to right): 


irs. Hiram Percy Maxim, M 


Mezger (France), Mr. Hiram Percy Maxim (President of the A.R.R.L.), Mr. Gerald 


Marcuse (2NM), Mr. K. B. 


Warner (Secretary 


A.R.R.L.), and Mrs. Gerald ‘Marcuse. 


Back row (left to right): Mr.. Hight (U.S.A.), Major W. C. Borrett (Nova Scotia), Mr. 
Reid (Newfoundland), Mr. J Morris (U.S.A.), and Mr. Nicholls (Great Britains’ 
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to 22s. 6d.; P.V.3 to remain at - 


- antenna.” 
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LECTURES ON THE THERMIONIC 
VALVE. i 
A course of six lectures on “ The Ther- 
miznic Valve and its Uses in Wireless 
Circuits ?” is to be given on Tuesdays at 
the Polytechnic, Electrical Engineering 
Department, 309, Regent Street, London, 


W.1, from 6.30 to 8.30 p.m. . The lec- 
turer is Capt. W. H. Date, B.Sc.. 
A.M.J.E.E. The commencing date is 


May 19th, and full particulars and a 
syllabus of the course can be obtained on 
application. 
9000 
RUSSIAN AMATEUR AT WORK 
Two-way working between Russia and 
France was heard by Mr. L. C. Snowden, 
of Weybridge. on April 29th. The 
Russian,*who was working with A.C. on 
50 wnetres, was identified as R2BR, and 
he was in communication with F8)A. 
0000 


TRANSMITTING NOTES. 
News from the Amazon. 


2NM’s achievement in working with the 
Rice Expedition on the Amazon is 
recalled by an interesting letter which 
Mr. Gerald Marcuse has received from 
Mr. J. W. Swanson, operator in charge 
of the wireless equipment of the expedi- 
tion. In the course of the letter Mr. 
Swanson relates how on three occasions 
the canoe containing the wireless appare- 
tus was nearly swamped in the whirlpools 
and rapids ; twice, in fact, the transmitter 
was soaked, and had to be put in the sun 
to dry! / | 
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Only One Valve Left. 

The station consists of a 25-watt VT 
transmitter, and ordinarily employs two 
50-watt valves. A small generator 
delivers 500 volts to the plate instead of 
the rated 1,000 volts. Unfortunately, 
owing to the difficulties of travel and a 
little hard luck, the installation was 
reduced to one valve, making the antenna 
output about 13 watts. Mr. Swanson 
continues : “ Considering I’m using a one- 
whe ‘ T’ antenna (adequate counterpoise, 
ete.), 40ft. in length and SOft. in height, 


` right in dense primeval forest, this short- 


wave stuff is truly remarkable. Your 
signals come in very strong on detector 
alone, using counterpoise as receiving 


OoOo00 


20-Metre Working. 
Undoubtedly the most notable per- 
formance of the past few days has been 
Mr. E. J. Simmonds’ daylight: working 
with A2CM ïn daylight on 20 metres. A 
full report of the achievement appears 
on another page. g 
o900 


| Good Work on 45 Metres, | 

A considerable amount of work is being 
carried on by members of the Transmitter | 
and Relay Section on the 45-metre’ wave- 
length, and reports go to show that this 
wave also travels great distances during 


daylight. Mosul can be worked in day- 
light all the way, and: reports from 
Canada indicate daylight reception of 


Britishers over there. 
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THE THREE ELECTRODE VALVE 
DETECTOR. 


Principles of Anode Current and Grid Leak Rectification. 
By R. D. BANGAY. 


HERE is an important difference between the action 
of a valve detector and that of a crystal detector. 
In the case of a crystal detector, the energy 
expended in the telephone receivers is actually drawn from 
the oscillatory circuit, with the result that the- detector 
necessarily increases the damping of the osciilatory cir- 
cuit. In the case of a valve detector, the energy which 
operates the telephone receivers is drawn from the loval 
H.T. battery, and the only loading imposed on the oscil- 
latory circuit is the small power “expended in the grid 
circuit of the valve. Power is the quotient of the current 
flowing in a circuit and the voltage applied to. that 
circuit, consequently, if the current in the grid circuit is 
zero, the power taken from the oscillatory circuit is also 
ZETO. 

We showed in a previous article that the current in the 
anode circuit of a valve is controlled by the potential of 
the grid, and that changes in the grid potential are not 
necessarily accompanied by a flow of grid current. In 
any case, however, the grid current is extremcly small 
as compared with the anode current, and, consequently, 
the expenditure of the energy in the grid circuit (which 
is drawn from the oscillatory circuit) is extremely small 
is compared with the energy liberated in the telephone 
circuit. Thus the extra load imposed on the oscillatory 
circuit by a valve detector may be practically disregarded 
in so far as it affects the damping of the oscillatory 
circuit, 


Comparison with a Crystal Detector. 


The characteristic curves of a crystal detector and of a 
three-electrode valve are plotted under steady voltage con- 
ditions assuming an unlimited supply of energy from the 
source of the E.M.F. In practice, however, any loading 
of the oscillatory circuit results in a lower voltage ampli- 
tude being attained a a given signal than would other- 
wise be the case. therefore; we are using a crystal 
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L -H.F COMPONENT FROM A 
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+-H.E COMPONENT FROM E 
RECTIFIEO COMPONENT FROM 'B- 


ANODE OURRENT IN MILLIAMPERES 


GRID POTENTIAL IN VOLTS 


Fig. 1—Pertion of the grid volts-anode current chara 
cteristic of 
a vaive and a diagrammatic representation of rectification. 


detector, a given signal will create a substantially lower 
amplitude across the detector circuit than if we are using 
a valve detector. 

No useful comparison can, therefore, be made between 
the plotted characteristic curves of a crystal, on the one 
hand, and of a valve, on the other, with a view to forming 
an estimate of their relative sensitiveness as detectors. 


The only way to form an idea in this respect is to 


compare their performance under working conditions. 
If this be done it will 


be found, generally [sane -HHA 
speaking, that the sen- C] FF 

sitiveness of a gool 3 

crystal detector is o © suana FY 
somewhat higher & 

than that of a valve è {H — H- 
detector. Against $ = ee ee = 
this, however, we 3 Y S 


must remember that 

by the use of reaction o 
a valve detector can be 
made many times more 
sensitive than a crystal 
detector, and also that 
the loading imposed by 
a crystal detector on 
the oscillatory circuit 
reduces the selectivity of the receiver circuits. 


-10 -5 0 5 
GRID VOLTS 


Fig. 2.—Rectification with a “ general 
purpose’’ valve. 


Anode Circuit Rectification. 

There are two distinct methods of using the properties 
of a three-electrode valve for the purpose of detection. 
The most obvious of these two methods is known as 
‘anode current ’’? detection, and makes use of the bend 
in the characteristic ‘‘ grid volts-anode current °’ curve 
in much the same way as is done in the case of the 
crystal detector, except, of course. that, in this case, the 
resulting ‘telephone current is «lerived from an inde- 
pendent. source. In order to obtain optimum detection 
or rectification in this way, the normal potential of the 
grid relatively to the filament must be adjusted to that 
point of the bend of the anode current where the difference 
between the changes in current due to any two successive 
half cycles of high-frequency E.M. F. applied to the grid 
Is greatest. 

This can be more easily appreciated by referring to 
Fig. 1, which illustrates diagrammatically the results ot 
applying a given signal E.M.F. of 2 volts amplitude to 
a certain valve having a grid volts-anode current charac- 
teristic, as shown. We have jliustrated in this diagram 
the effect of applying a signal E.M. F. to the grid in two 
cases :—(A) when the normal potential of the grid is 
zero, and (B) when the normal potential of the grid is 
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T1e Three Electrode Valve Detector.— 
adjusted to negative 2 volts ; the latter point comes just on 
tie bend of the curve, whilst the former point occurs at a 
point approaching the straight part of the curve. The 
resulting current in the anode circuit is illustrated in the 
usual way to the right of the characteristic curve, while 
the rectified component of this resulting current, which 
is the difference between the positive and negative pulses, 
is indicated in black. ‘This clearly shows that a very 
much greater rectified component is obtained when the 
normal grid voltage is adjusted to the bend of the curve, 
and, since the audibility of the signal in the telephone 
depends upon the rectified component of the current 
passing through it, the sensitivencss of the detector is 
obviously greater when adjusted to the bend of the curve. 
The characteristic curve illustrated in lig. 1 is plotted 
from a Type QX valve which has been specially designed 
for detection purposes, and for this reason has a very 
much sharper bend than -js found in the curve of an 
ordinary general-purpose valve, such as the R valve. | 


Circuit Connections for Anode Detection 

The characteristic curve of a general-purpose valve js 
shown in Fig. 2, where we have also indicated in the 
same way the result of applying an equal signal E.M.F. 
of 2 volts to such a valve. From this figure it will be seen 
that even when the normal grid voltage 1s adjusted to the 
optimum point, the rectified component of the resulting 
anode current is very much smaller than is obtained in 
the case of the Type QX valve illustrated in Fig. 1; thus, 
when employing this method of detection it is’ most 
desirable to procure a special valve for the purpose. 

The arrangement of the circuit for this method of detec- 
tion is shown in Fig. 3. The grid of the valve is con- 
nected across the points of maximum potential of the 
oscillatory circuit, f.c., across the inductance L. The 
normal potential of the grid is regulated by means of a 
potentiometer resistance R connected across the filament 
working in conjunction with a small dry battery BG 
arranged to give the grid a negative bias potential rela- 
tively to the filament. The amount of negative bias can 
thus be regulated in steps by tapping from cell to cel! 
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Fig. 4.—The 
leak meth 


rid condenser and 


Fiz. 3.—Arrangement of the 
of rectification. 


circuit for anode rectification. 
along this grid battery while intermediate potentials be- 
tween these steps can be obtained by sliding the contact S 
along the resistance R. The most sensitive adjustment 
can quickly be found in practice by trial. 

Grid Leak Rectification. 

The other method of using the properties of the three- 
electrode valve for the purpose of detection is known 
generally as the ‘f Grid J.eak ’’ method of detection. In 
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the method just described, rectification is entirely. inde- 
pendent of any flow of current in the grid circuit; in 
fact, the conditions of. the circuit may be such that the 
whole of the signal oscillations take place to the left of 
the zero grid voltage line, as in the case of “ B” in 
Fig. 1, in which case no grid current will flow in the 
In the 
grid leak method 
of detection, on 
the other hand, 
the grid current 
is made use of to 
vary the poten- 
tial of the gria 
apart from or in 
addition to the 
potential, changes 
given to it by the 
signal E.M.F., 
and the action of 
the circuit does 
ot in any way 
depend upon the 
bend in the char- 
acteristic curve. 
Any current flowing through the vacuum of a valve 
either from the filament to the grid or from the filament 
to the anode is carried by electrons which, as we know, 
carry with them a negative charge of electricity. In 
the case of the circuit illustrated in Fig. 3 any flow 
of electrons from the tilament to the grid, constituting 
the grid current, have a perfectly free passage through 
the external circuit, 7.¢., through the inductance L back 
to the filament. and therefore any charge carried by these 
clectrons to the grid is immediately dispersed and the 
potential of the grid is unaffected. In the grid leak 
method of rectification, the grid current is trapped by a 
small condenser connected between the external circuit 
and the grid, as shown at K in Fig. 4, so that any elec- 
trons arriving at the grid accumulate and charge up this 
condenser and the grid to a negative potential. Being 
unable to flow either through the external circuit by reason 
of the insulating properties of the condenser dielectric 
or through the vacuum of the valve from the cold elec- 
trode to the filament, the charge induced on the grid in 
this way would be a permanent one unless some path is 
provided through which the charge can be dissipated. If, 
therefore, a high-frequency potential of, say, r volt 
amplitude, is generated across the inductance L by an 
incoming signal, an alternating potential of 1 volt will 
be communicated to the grid G of the valve through the 
condenser K. Moreover, each time the grid becomes 
positive relatively to the filament, a number of electrons 
will pass from the filament to the grid and into the con- 
denser, charging up both grid and condenser to a certain 
negative potential depending upon the capacity of the con- 
denser and the quantity of electrons passed to it. This nega- 
tive charge, whatever its value may be, must, of course. 
be subtracted from any future positive impulses applied 
to the grid by the: signal, and, therefore, subsequent 
positive half cycles of the signal E.M.F. will produce 
a positive charge on the grid of 1 volt minus the negative 
charge accumulated during the preceding half cycles. 
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Fig. 5.—Explaining grid leak rectification. 
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The Three Electrode Valve Detector.— 

Taking first of all the case illustrated in Fig. 4, where 
there is no path through which the charge can leak away, 
and assuming to begin with that the grid G is at zero 
potential, then obviously the first positive half cycle of 
the signal E.M.F. will make the grid momentarily one 
volt positive to the filament F, causing a small current 
impulse to flow from F to G and thus causing the grid G 
and condenser K to become slightly neg ative to the fila- 
ment. Since the grid current is an extremely small one 
and the period of time occupied by a half cycle is 
extremely short, it is possible that the quantity of 
electrons which are trapped at G in a single half cycle 
would charge the condenser to a smaller negative potential 
than the amplitude of the signal, but, as each successive 
positive half cycle of signal E.M.F. will add to „this 
charge, the potential of the grid will be raised in the 
course Of a few cycles to a negative value equal to the 
maximum amplitude of the signal E.M.F. After this 
point is reached the signal E.M.F. can never bring the 
grid to a positive potential relatively to the filament. and 
therefore no further increase or decrease in the negative 
potential of the grid can be created by signal oscillations 
vf equal or smaller amplitude; in fact, the grid will 
remain set at a negative potential equal to the maximum 
amplitude of the signal oscillations. 

This effect, as well as the resulting current variations 
in the anode circuit, are illustrated in Fig. 5. In this 
diagram the signal E.M.F. is shown as a group of. H.F. 
oscillations with a constant amplitude of one volt. Due 
to the current flowing from the filament to the grid during 
a short period of each of the first four cycles when the 
grid is positive relatively to the filament, the normal 
potential of the grid is gradually changed during this 
first few cycles from zero value at the. commencement 
to —1 volt at the end of the 
fourth cycle. Thereafter the 
voltage impressed on the 
grid never carries it beyond 
zero grid volts, and conse- 
quently no further permanent 
charge is added to the grid. 
Thus it will be seen that the 
effect of the signal potential 
is twofold ; firstly, it induces 
a H.F. change in the 
voltage of the grid at all 
times equal to the amplitude 
of the signal, and secondly it gradually produces a per- 
manent change in the potential of the grid equal to the 
maximum amplitude of the signal, 

The effect of these changes on the anode current is also 
twofold ; first of all there is a high-frequency change in 
the current due to the H.F. changes in the grid volts, as 
illustrated by the dotted line curve in Fig. 5, and 
secondly, there is the gradual permanent change in the 
curve illustrated from 1.9 milliamperes to 1.5 milh- 


art 6.—A valve connected for 
and leak recti- 
ation. 


amperes, due to the accumulated negative charge on the 
arid. If, as in the case we are considering, the anode cir- 


cuit includes the highly inductive windings of a telephone 
receiver or transformer, the only change in current passing 
through these coils due to the signal will be the gradual 
change from 1.9 milliamperes to 1.5 milliamperes, because 
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the inductance of these windings offers an enormousiy high 
impedance to any high-frequency fluctuations. 
Rectification of Modulated Waves. 

It now remains to be seen how this gradual change, due 


to the accumulated charge on the grid, can be made to 
respond always in proportion to the amplitude of the 


D.C. COMPONENT 
THROUGH TELEPHONES 


SIGNAL EMF + 
ACCUMULATED 
GRIO CHARGE 


ANODE CURRENT IN MILLIAMPERES 


GRID POTENTIAL IN VOLTS 
Fig. 7.—Rectification of a modulated wave. 


signal oscillations. -In the cireuit which we have been 
considering, and which was illustrated in Fig. 4, this 
change only adjusts itself once and for all to the maximum 
amplitude of the signal, at which value it remains per-. 
manentkys set owing to the persistance of the charge on 
the grid. Suppose, however, we partially destroy the 
permanence of this charge accumulated on the grid by 
providing a leakage path across the condenser K, as 
shown by RG in Fig. 6, through which that charge can 
gradually leak away. It is not difficult to see that the 
maintenance of the charge on the grid will depend upon 
a continuation of the signal oscillations which at each 
positive half cycle will have to make good the leakage 
occurring during the negative half-cycle. Moreover, t that 
as the amplitude of the signal oscillations becomes less, so 
also will the accumulated charge on the grid leak away 
until it adjusts itself automatically to the new value 
equal to the signal oscillations. In this way the varia- 
tion of the normal grid potential and also of the anode 
current flowing through the telephones will fluctuate in 
sympathy with the sound modulatigns impressed on the 
carrier, wave. This effect is illustrated in Fig. 7. 

To obtain the best result it is, of course, necessary that 
the leakage path across the condenser be of a suitable 
value. If the leakage takes place too rapidly, obviously 
there will be very little or no accumulation of negative 
charge built up by-the signal. On the other hand, if 
the leakage is too slow, the grid potential will not adapt 
itself quickly enough to a smaller amplitude of oscilla- 
tions, and therefore a suitable intermediate value of 
leakage resistance must be chosen to meet both these con- 
flicting requirements. In practice it will be found that 
-the capacity of the condenser K, which must also be taken 
into account, will be approximately .coo3 mfds., and the 
resistance of the leak across it about 1 to 2 mcgohms, 
depending upon the type of valve used. 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


Radio Society of Highgate. 

An entertaining report of the Paris 
International Amateur Conference was 
given by Mr. H. Andrewes, B.Sc., on 
Thursday, April 30th. He described in 
great detail the work carried out at the 
various meetings and gave a humorous 
account of the many incidents which took 
place ‘‘ not according to schedule,” owing 
to the language difficulty. 


Visits to the Eiffel Tower, Malmaison | 


and Ste. Assise appear to have afforded a 
great amount of interest. The trans- 
mitting apparatus at Ste. Assise evoked 
particular attention, and the party were 
much impressed by ‘the enormous counter- 


poise which extends over several hundreds 


of acres. 
Hon. Secretary: Mr. F. J. W. Squire, 
31, Harvey Road, Hornsey, N.8.° 
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Selfridge Club Radio Society. 

A Radio Society has been formed com- 
posed entirely of members of the staff of 
Messrs. Selfridge and Co., Ltd. It has 


ilready been affiliated to the Radio . 


Society of Great Britain. The society’s 
experimental room and workshop is situ- 
ated at No. 32, Orchard Street, W.1, 
where debates and informal meetings will 
be held weekly. 

A series of lectures is being arranged 
for the coming mouth, and it is con- 
fidently hoped that the new organisation 
will soon rank amongst the most active 
societies in the country. 


Wireless : 
World 


NEWS FROM 
THE CLUBS: 


The Hon. Secretary@ Mr. J. O. Edley- 

Edwards. 
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Northern Radio Association (Ireland). 


At a recent meeting in the association’s 


rooms the programme fọr next winter 


session was outlined. Lectùres by well- 
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Donec OMINO EENT EVENTS. 
WEDNESDAY, MAY 13th. 


sat Society of Great Britain.—Informal 
Moeting, At 6 pm. At the Inatitution 
ngineers, Savoy Place, 
PY iar rp to be opened by 
Mr R. H. Kidd, B.A., "An Attempt 
Quantitative 
Modulation” 


THURSDAY, MAY 14th. 


Streatham Radio foe as, the Ryde 
-.. . Farm Social Clu adbourne Road, 
Annual General Meeting. 


MONDAY, MAY 18th. 


Eastern Metropolitan aroun Radio Lecture 
Association (R.S.G.B.).—At 7.30 p.m. 
At St: Bride's Institute, 


Erperiments on 


(Tea at 7). 
Bride Lane, Lud ate Circus, E.C.4. 
Lecture: " Short’ ‘ave Transmission.” 
By Mr. F. H. Haynes. 

DNESDAY, MAY 2th. 

Golders Green and Hendon Radio Socicty.— 
At 8 a aia Ki the Club Tlouse, Willi- 
field uy, N.W.11. Lecture: " Mast 
and Aeria at Equipment. ” By Mr. W.J. 
Terberville- Crewe. 


fe 


known scientists and radio workers in 
Northern Ireland are being arranged, and 
will be delivered on the first and third 
Thursdays in each month from October 


An imposing amatcur layout. This peotogrep 
station of Mr 
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h shows the equipment at the experimental 
eppel, of Wimbledon. 


_to April, 


Wireless work of the G.P.O. 
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All photographs published will be paid for. 


A dance is also arranged for 
the end of next October. 

The work of the past winter was re- 
viewed, and 19 new members were elected. 

Intending’ members from any part of 
Ulster should write to the Hon. Secre. 
tary, Mr. John A. Sang, Northern Radio 
Association ‘Ireland), 47, Chichester 


“Street, Belfast. 


000 
Streatham Radio Society. 
Owing to the largely increasing mem- 
bership, the society has had to remove to 


` larger headquarters at the Hyde Farm 


Social Club, Radbourne Road. Their first 
meeting was held there on April 30th, 
when an interesting lecture was given by 
Mr. E. H. Shaughnessy, O.B.E., Assist- 
ant Engineer-in-Chief at the General Post 
Office: Mr. Shaughnessy dealt with the 
since the 
early days of radio, and proceeded to 
describe the work carried on at the Lea- 
field, Northolt and other Post Office sta- 
tions. ‘The lecture was illustrated by 
lantern slides. 

The annual general meeting of the 
society will be held on May 14th. 

Hon. Secretary: Mr. N. J. H. Clarke, 
26. Salford Road, S.W.2. 
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Bristol and District Radio Society. 
An enjoyable visit to the Cardiff Broad- 


casting Station’ was paid by 100 member: 


and friends of the Bristol and District 
Radio Society on Saturday, April 25th. 
They were met at the studio by the 
Assistant Director, Mr. Norman Settle, 
und Miss L. King, in the absence of the 
Station Director, Mr. E. R. Appleton. 
The party first inspected the studio and 
the control room, and then proceeded to 
the trausmitting station. A collection 
made at the studio resuited in £5 Ss. 
being handed over to the fund for pro- 
viding the. Bristol Royal Infirmary with 
artificial sunlight apparatus. 
ooo 

Ilford and District Radio. Society. 

A most interesting lecture and demon- 
stration on ‘‘ Lond Speakers ' was given 
by a representative of Messrs. Alfred 
Graham and Co. on Tuesday, April 28th. 
The speaker, who illustrated his remarks 
with lantern slides, dealt with both the 
manufacture and use of loud speakers. 
He also outlined the causes of distortion 
fn loud speaker operation, and mentioned 
that in the majority of cases the set was 
responsible. Slides were shown of the 
various processes in the manufacture of 
the famous ‘‘ Amplion’’ loud speaker. 

The Hon. Secretary of the society is 
Mr. F. W. Gedge, 157, High Road, Ilford. 
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TOPICALITIES FROM 


“ No Admittance Except on Business.” 

Visitors to the Oxford Street trans- 
mitter are not to be admitted during the 
hours of transmission, [In response to 
numerous requests the B.B.C. has already 
arranged a number of afternoon visits, 
and these will be permitted probably until 
the end of May, the number of persons 
admitted at one time being limited to 
five. The B.B.C. explains, by way of 
apology, that visits cannot but distract 
the attention of the staff from the more 
serious work of tending the new station 
and getting the best that they can out 
of it, a duty indubitably necessary in 
these days aken listeners in certain dis- 
tricts complain so bitterly about the 
change over from Marconi House to 
Oxford Street; a change, in the opinion 
of many, from good to bad. 

oo0oo0o0 


Keports Required. 

The engineers, by the way, ask me to 
invite listeners to keep a careful note 
of the effects during the next week or 
two, as reports will presently be required 
and will extremely valuable if they 
come from listeners themselves. 

o000 


Brighter Talks, 

I learn that the B.B.C. are trying to 
discover means of brightening the Talk 
items in the programmes, while enhanc- 
ing their educational value. The Talks 
by Professor Peers from the Notting- 
ham Station recently wound up with a 
discussion of the points raised by the 
lecturer. The idea will be extended in 
the near future, and various Talks will 
take the form of discussion and debate. 
Early in June, for example, Mr. John 
Strachey and Mr. C. E. M. Joad will have 
as their subject : ‘‘ Is Shakespeare better 
than Garvice?”’ 

o000 


Delay at Daventry. 

Since last week’s Brevities appeared, I 
have been informed that the high-power 
station at Daventry will not be ready in 
June, as originally planned, and that 
August is the earliest month during which 
it can be brought into service. The 


two masts, which will be 500 feet in 


height, have been built up to 80 feet, 
but the manufacture of some of the 
electrical apparatus for the station has 
been unavoidably delayed. 

0000 


Alternative Programmes. 
London listeners are more relieved at 
this delay than might generally be sup- 


posed. The Metropolis is poorly served ` 


with alternative programmes, but Chelms- 
ford, for what its programmes are worth, 
fulfils a certain purpose and caters for 


FUTURE FEATURES. 


Sunday, May 17th. 
Loxpon.—9 p.m., Music of Italy. 
BirMINGHAM.—9 p.m., Bach pro- 

gramme. 

MANCHESTER. — 3.30 p.m., The 
Opera, ‘ La Traviata ” (Verdi). 

Monday, May 18th. 

ALL Srations.—10.5 p.m., Act IIT. 
of the Opera, ‘‘ Der Rosen- 
kavalier ” (Strauss). Relayed 
from the Royal Opera House. 
Covent Garden. 


, Tuesday, May 19th. 

Scottish StatTrons.—11l  a.m.-12 
Upening Ceremony of the 
General Assembly of the 
United Free Church of Scot- 
land. 

Scortish Stations. — 1 p.m., 
Speeches by the Earl of Elgin 
and Kincardine, and the 
Moderator, at the Opening of 
the General Assembly of the 
Church of Scotland. 


Wednesday, May 20th. 

Loxpon.—8 p.m., Historical Pic- 
tures in Music. — 

Lonpow. — 10.40 p.m., Milton 
Haves, the Laughmaker with a 
Philosophy. | | 

Brtrast.—7.30 p.m., 
Concert. 


Tharsday, May 21st. 

Lonpon.—8 p.m., Band of H.M. 
Coldstream Guards. 

ALL Stations.—10.20 p.m., Act. ITI. 
of the Opera, “The Valkyries,” 
relayed from the Royal pera 
House, Covent Garden. 

Carpirr.—8 p.m., Beauty in Music. 

Friday, May 22nd. 

Lonpon.—9 p.m., Ballad Pro- 
gramme. 

MANCHESTER. —7.30 p.m., Concert 
in aid of the Salford Royal 
Hospital, relayed from the 
Palace Theatre, Salford. 

Lesps-Braprorp.—8 p.m., Mem- 
ories of Old Yorkshire. 
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a fairly large clientele, and although the 
city lies within the high-power crystal 
wea, the distance is certainly great for 
the vast and straggling metropolitan area, 
where the larger proportion of listeners 
is to be found. 


r An 


Wavelengths, 

Which station is working on 326 metres 

Edinburgh or Nottingham’? Curiously 
enough, both have been doing so, appar- 
ently without heterodyning. Edinburgh 
has had a somewhat adventurous career 
in wavelengths. She has worked on 325, 
328, 465 and 326 metres. It is singular 
that no listener seems to have spotted 
the parallelism, or at any rate. to have 
raised any sort of protest. 

o 


Wireless Affected by Railways. 

Reports have been received that owing 
to the electrification of a section of a cer- 
tain railway near London, receiving sets 
are being atfected as far away as a mile 


- from the line. A curious feature is that 


in some cases aerials sloping in different 
directions from the railway are affected 
in different ways. Telephones also are suf- 
fering. It is singular that elsewhere rail- 
ways seem to have litttle effect on broad- 


. cast reception. 


ooo 


York Minster. 

For the recent broadcast of the Military 
Service from York Minster, microphones 
were placed in several positions and pre- 
liminary experiments made so that the 
transmission could be arranged artist- 
ically, i.e., by the manipulation of the 
controls perfect acoustical results were 
obtained and echo either introduced or 
subdued at will. This engineering feat 
produced extremely satisfying results. In 
many churches throughout the country the 
Minster Service was broadcast by means 
of loud-speakers; in private houses in 
York it was picked up from Chelmsford. 
Within @he Minster the congregation 
seated some distance away from the pul- 
pit were able to catch only a word here 
and there of the preacher's discourse, 
whereas two hundred miles away every. 
word was heard distinctly. ~ 

GOO 
‘An Official Listening Post. | 

An official listening post is. I am told, 
to be established by the B.B.C. near 
Bromley, Kent, with a receiver which can 
get all stations, so that in the event of 
any wavelength variations, the earliest 

ssible information may be available. 

.F. apparatus will be installed and 
efforts made at this centre to check jam- 
ming and other interference. The listen- 
ing post will le used as a medium for 
ng up with KDKA and the Continent. 
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To Overcome Interference. 

The royal road to the overcoming of 
' interference, however, will be by the rais- 
ing of the power of Continental services, 
the elimination of many of the spark sys- 
tems on 450 metres, and a mutual arrange- 
ment between the various European 


countries through the Internationa! 


Bureau. 
r 0000 

An Uphill Task. i | 

Mr. Arthur Burrows, late of the B.B.C., 
is tinding his task at Geneva, in connec- 
tion with the Bureau, anything but a 
bed of roses. At present he has only one 
general assistant and a typist, and his 
time is pretty fully occupied in dealing 
with the thousands of letters and tele- 
grams which reach his office daily. He 
is shortly making arrangements to trans- 
fer as much as possible of the routine 
work to other hands in order to -leave 


himself free to tackle some of the bigger — 
questions, such as the re-distribution of. 


wavelengths and the prevention of. inter- 
ference, which he has always recognised 
as calling for early solution. He will 
not at present concern himself with the 
interchange of programmes. The fact is 
that the relaying of Continental stations 
18 not regarded seriously by the B.B.C. 
‘* It may be all right as a noise,” say the 
B.B.C. engineers, ‘‘ but it is absolutely 
hopeless as a programme.” 


o000 


A Plea for Individuality. 

It is a subject for consideration whether 
the high-power station with its audience 
composed mainly of country residents 
should be used for alternative pro- 
grammes. Rather, should it not cater for 
the parsonage, the hall and the residences 
of retired business or service men with 
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a distinctive programme, leaving London, 
the centre of diversity, to supply the 
needs of the metropolitan area from 2LO 
solely and from another station or sta- 
tions as may be found expedient in the 


course of time? 
oo0o0o 


Remember the Crystal User. T 


At present it is estimated that main 


- stations serve a crystal population of ten 


million listeners, and the. high-power 
station about 750,000. The former figure 


can be ‘increased by 50 per cent. if the 


plans now in hand materialise, while the 
Daventry station will double the crystal 
facilities provided from Chelmsford. It 
is, however, somewhat futile to dismantle 
the Chelmsford station if it means that 
more than half a million of the potential 
crystal population in the south is to be 
left without wireless facilities via the 
crystal detector. ae, 
oo0oo0o0 


Irish Listeners. _ 


The suggestion has been made that as 
many thousands of people in the Irish Free 
State listen nightly to the. programmes of 
the B.B.C., but do not contribute directly 
towards the expense of providing them, 
the Free State listeners should provide, 
at their own expense, one complete night's 
entertainment from the high-power sta- 
tion, the night to be an “Irish Night ” 
With artists from Ireland. A section of 
Irish listeners, however, on patriotic 
grounds, have put forward a counter- 
proposal for establishing a broadcasting 
service in the Free State, to avoid as far 
as possible relying upon the British 
broadcasting service for the entertain- 
ment of listeners. The Free State 
Government are drawing £1 per annum 
on each licensed receiving set, and are 


MUSIC ON THE CANAL. Broadcast programmes meet with as much approval on the 
barge as on the houseboat. This photograph was taken near a London wharf. 
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keeping the money in their own coffers. 
lf a- broadcasting service is established 
in the Free State, the Government may 
be generous enough to hand over some 
part ọf their profits to start the service 
on its way. 
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What Becomes of it All? 

Does the ether contain records of speech 
and music from the beginning of time! 
Mr. Fielder, engineer at the Notting- 
ham station of the B.B.C., is rather 
cautious. He does not think that, even . 
given sufficiently sensitive apparatus, it 
would be possible to pick up the con- 
versations of Antony and Cleopatra, the 
speeches of Disraeli or Pitt, or even the 
tones of Queen Victoria’s voice; but he 
does think it possible that anything 
broadcast to-day could be picked oF at 
any time within a month: He declares 
that he has himself picked up news a 
week after it had been broadcast. 


0000 


After Chelmsford Closes Down. 

What is going to happen in the south- 
east corner of England when 5XX moves 
to Daventry in August next? Hundreds 
of listeners at Folkestone and adjacent 
towns are now only able to get Chelms- 
ford on crystal and do not receive 2LO at 
all. Presently, when: Chelmsford closes 
down altogether, they will be shut off 
from the B.B.C. unless in the meantime 
different counsels prevail at the Post 
Office and new wavelengths and more 
power are released for broadcasting. A 
new high-power station for London; pre- 
ferably on the -south-eastern boundary, 
offers the solution which, I understand, 
the broadcasting officials have placed be- 
fore the P.M.G. 


cooo 


Broadcasting Parliament. s 

A listener writes protesting against the 
proposal put forward to broadcast Parlia- 
mentary speeches, “ I always understood,’ 
he says, “that broadcasting was for 
instruction, amusement, and the encour- 


` agement of good taste in music and litera- 


ture. I cannot see how any of these will 
be served by the new suggestion. On the 
first occasion that the new idea is brought 
into operation I shall dismantle my aerial, 
get rid of my set, and demand the un- 


- expired portion of my licence fee from 


the Post Offce.” — 


oo0o0 


No Cause for Anxiety. 

The correspondent shows needless 
alarm. Is it not generally agreed that 
broadcasting suffers a drawback in that 
the listener either takes the one pro- 
gramme provided, say, from 2L0, or gets 
nothing at all? It has also been sug- 
gestel that the best way of surmounting 
this difficulty is to have a new high-power 
station working in the vicinity of Lon- 
don on a greater wavelength than 2L0O, 
from which Parliament and other items 
which probably would appeal to the 
minority of listeners would be trans- 
mitted. The normal programme from the 
existing station would not then suffer 
any interference. 
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A LONG DISTANCE SINGLE VALVE 
RECEIVER. 


Details of a Popular American Set. 


By A. J. WOODWARD. 


receive all B.B.C. and most Continental stations 

with consistent and reliable regularity, the general 
trend is towards a multiplicity of valves, and receivers of 
the super-heterodyne and neutrodyne types are coming 
more and more into popular favour in order to achieve 
this purpose. Whilst these receivers are superlative in 
their excellence, they suffer from one serious drawback, 
which deters the ordinary man from proceeding any 
further with them, and that is the large number of valves 
which it is necessary to employ. Although, of course, 
many excellent types of dull emitter are now available, 
thus solving the question of filament current supply, it 
must, be admitted that the initial cost of these instruments 
is high, and the question of the cost of valve renewal 
always looms large in the mind of every potential owner 
of a multivalve set. The only solution which has hitherto 
suggested itself has been the employment of a single 
valve super-regenerative receiver, but although astonish- 
ing results are obtainable with a set of this description, it 
has not been found possible to produce a really reliable 
instrument employing the super-regenerative principle, 
‘their vagaries from the point of view of consistency 


ie these days, when the aim of every amateur is to 


being well known to anybody who has experimented with 


them. 
A Sensitive Single Valve Set. 


It has been found possible to produce an easily con- 
trolled one or two valve set for short wavelengths, which 
will bring in “ KDKA ” and the American short wave 
amateurs with considerable consistency, but no set has 
yet made its appearance which will perform the same 
office for stations working on what has come to be known 
as the ‘‘ broadcast °’. band of wavelengths. ‘True, 
much can be done with the ordinary one-valve regenera- 
tive set followed by one stage of low-frequency amplifica- 
tion, but there still seems to be something lacking from 
the point of view of ‘‘ easy-reception-with-something-in- 
hand ? which has hitherto only been attainable with 
high-frequency amplification. 

The circuit of a receiver which has a considerable 
vogue in America is given in Fig. 1, and is an attempt to 
fill this long-felt want. It was carefully evolved after 
a considerable amount of experimental work, the pur- 
pose of which was to produce a single-valve receiver 
which would be superior to the ordinary single-valve 
regenerative receiver from the point of view of sensitivity, 
and yet would be consistent in its action and not offer 
the insuperable operating difficulties of a super-regenera- 
tive set. The result of these experiments was this 
circuit, which, although leaving much to be desired, wil! 
be found productive of a remarkable degrce of sensitivity 
and selectivity over a band of wavelengths extending 
from 200 to 700 metres. 


} , 

An examination of the diagram will show that 
the construction of this instrument is simple in the 
extreme, the only component which need be con- 
structed being the vario-coupler, which is of a special 
type, and, as will be seen from the diagram, is not used - 
for its customary purpose. of obtaining loose coupling. 
The other components which are needed are a 0.0005 mfd. 
variable condenser, four fixed condensers having- the 
capacities indicated in the diagram, one filament rheostat 
having a resistance according to the type of valve used, 
three switch arms, 13 contact studs, and two variable 
grid leaks, and also a fixed grid leak complete with 
clips. The latter component is not shown in the diagram, 
but its purpose will be indicated later. The usual H.T. 
and L.T. batteries, together with terminals and’ wire for 
connecting up, will, of course, be needed. 


Details of Components. 


It is first necessary to construct the vario-coupler. 
The stator should be wound on an ebonite former having 
a diameter of 3in. Commencing at one end of the 
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Fig. 1.—Connections of the receiver. A is the filament battery 
and 8 the adjustable plate battery. The large coil has a total of 
83 turns, and the smaller coil has 38 turns. 


former, fifty turns of No. 28 D.C.C., tapped at every 
tenth turn, including the first, are wound on. The 
winding is then continued for a further twenty-one turns, 
which are untapped, after which nine more turns tapped 
at every third turn are wound on, the winding being 
finished off with a further three turns. The rotor of this- 
component consists of a ball having a diameter slightly 
smaller than that of the stator, on which are wound 38 
turns of a similar gauge of wire, tọ turns being wound on 
A 3I 
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A Long Distance Single Valve Receiver.— 
each side of the spindle. The rotor is mounted inside 
the stator in the conventional manner. 

The mounting of the components should present no 
difficulty. With regard to the variable leaks, it will be 
noticed gat it is necessary for one to be variable between 
four and seven megahms, and since these are not alto- 
gether easy to obtain, it will be necessary to use an 
ordinary variable grid leak of reliable make having the 
customary range of 0.5 to 5 megohms, and to insert 
clips in series with it, into which an ordinary 2 megohms 
grid leak is inserted. This will then enable the variable 
grid leak to cover the desired range. It will be better if a 
fixed leak of 3 megohms is used, since then it will enable 
the range of the combined fixed and variable leaks to be 
carried well over 7 megohms. It will probably be better 
also to use a fixed leak having a value of one or 
two megohms in series with the 3-5 megohm variable 
leak. 

This circuit will be found to be better than the 
ordinary single valve detector circuit, whilst at the 
same time ıt is not subject to the instability and vagaries 
of the super-regenerative receiver. It will be found that 
when using this circuit a comparatively low anode poten- 
tial is desirable, and the correct adjustment of the wander 
plug in the H.T. battery will make a considerable differ- 
ence to the sensitivity of the instrument. Once the 
idiosyncrasies of this circuit have been mastered, it will 
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be found possible to tune in distant stations with delight- 
ful smoothness, since a very delicate control over re- 
generation can be obtained. For loud-speaker work, of 
course, the usual type of valve amplifier will be neces- 


Fig. 2.—A two valve note magnifier. 
B, and B, 


A is tbe filament battery, 
the plate batteries, and C the grid battery. Tbe 
coupling transformers are L.F.1 and L.F.2. 


sary. Connections for a two-valve note magnifier are 
given in Fig. 2. This circuit is one which can be re- 
commended to the experimenter who wishes to construct 
a set for receiving distant broadcasting stations, but who 
at the same time has not the inclination to embark upon 
the construction of a multivalve set having several stages 
of high-frequency amplification. 


HIGH FREQUENCY RESISTANCE. 


A Method of Calculation from Resonance Curves. 
By A. P. CASTELLAIN, B.Sc., D.I.C. 


T is perhaps quite generally known that the sharper 
or peakier a resonance curve, the lower is the resist- 
ance of the circuit, and, conversely, that a flat 

resonance curve denotes a high resistance circuit, but it is 


A 
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á CONDENSER READING 


Fig. 1.—A typical resonance curve used to illustrate the metbod 
or finding the resistance of the circuit. 


probable that not many readers know how to calculate 
the actual circuit resistance from the resonance curve. 
These notes have been written with the idea of giving a 
siniple method, together with a justification of it. 
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Method. 


Draw a horizontal line BQ such that its dis- 
tance from the base line OX =0.707 times the maximum 
height (at A) of the curve, and let it cut the curve at 
P and Q (see Fig. 1). Let the condenser readings corre- 
sponding to the points A, P, and Q be a, f, and g 
respectively. 

Then the resistance R of the circuit is given by 


R = 942 (i= $ ) ohms, 


a 


where L is the coil inductance in microhenries and À is the 
resonant wavelength in metres. 


Justification of Method. 


Consider the simple resonant circuit shown in Fig. 2 
and suppose there is an alternating current of frequency 


f= = flowing round it. The voltage across the resist- 
N . 


ance will be sR, and will be in phase with s ; the voltage 
across the inductance will be wLs, 90° ahead of #, and 


across the condenser <a, go” behind 2. 


The total impedance Z of the circuit is 


PP NE TESS, 


z= a[Rt+ (al —-t). i 


=r 
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High Frequency Resistance.— 
For resonance the voltages across the inductance and 


condenser are equal, hence wLi = J or wL = wt ; 
thus at resonance the total impedance is VRE, i.¢. R, 
so that the maximum current is only limited by the 
resistance of the circuit. 

In all cases the current is inversely proportional to the 


impedance—+.e. pee or i = E where E is a constant. 


Z Z’ 

To return to the resonance curve (Fig. 3), let C 
be the capacity to give 
resonance at wavelength A 
with inductance L. 

Let the maximum current 
(#.e., at resonance) be I, 
and let I, be such that 


I,?7=4$1?. 
b Let the two values of 
capacity which give the 
can iy tC, inductance (L). current I, be C, and C,. 
and e (R). Then, for capacity C at 
resonance, 
E 
I = P 
E I E 


Zn = TO S oe 


wl, 

I 
or (ol E wC, = R 
Similarly for C,, (26 — wL) = R 


(The reversal of sign is due to the impedance of the 
condenser being in this case greater than that of the 
inductance as C, <C.) | 


I I 
Hence —— — — = 2R 


or Rar hi 


Tenterden, Kent. 

French. —8AB, 8BA, 8BF, 8BO, 8BV, 
8CT, 8DA, 8DE, 8EE, 8EN, 8EP, 8FC, 
8FN, 8GI, 8GK, 8GM, 8GO, 8GP, BII, 
SIP, 8LM, 8MT, 8NK, 8PA, "BUU, 8XF, 
BWK, 8ZY, 8ZM, 8ALG, 8BRG, 8HSD, 
8HSG, 8GUR, 8GVR, 8JUX, 8LLO, 
8LPR, 8RBR, 8SSU, 8WAL. Belgian.— 
B7, B4AU (telephony), 4AS, 4TU. 
Dutch.—OBQ, OAA, OMR, ONL, OII, 
OZN, ORE, OPV. Danish.—7ZM, 70K, 
TEC. Swiss.—9 BR, 9AD, 9LA. Finnish. — 
2NM. 2NCB Swedish.—SMYY, SMZV, 
SMXV, SMZE (telephony). Jtalian.— 
IMT, 1KX, 1AM, ACD, 3MB, 3AM. 2BY, 2AAY, 


E. 8. Tait. 
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EE T TE : 80Q, 8PK, 1QAK, WIZ. 


POPererosowoesscccsevcesseorcs avessoee 
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Cambridge. (Feb. 13th to Feb. 22nd.) 


American.—1AAC, 
1AF, 1APC, 1ER, 1AR. IBWX, 1BZ, 
1BSC, 1BH, 1BEP, 1CAK, 1PL, 2BLM, 
2CNS, 2CLA, 2CPK, 
Bhineland. —1CF, 1RB, 1AF. 2EB, 3AVK, 3HG, 3HJ, 3LW, 3OT, 
CJN, 3CHG, 3MB, 3HH, 3KNS, 4VC, 
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The first assumption is that C,.C,=C?, and this is 
‘approximately true for the average resonance curve for 
radio circuits. Of course, the sharper the curve, the 
more nearly is this assumption true. 


Thus 


I C,—C, I C,—C, 
2w ` C? sat: ( c+) ohms. 


© I 
It has already been shown that at resonance wL = FO 


(where L is in henries and C in farads) 
co that "E G=G) 
Also w = 2rf and f =2 -n 


in metres. 


CURRENT 
= 


C} © 


CAPACITY 
Fig. 3.—A Resonance Curve. 


O 
N 


Hence . 
2% X 3X 10° ++ (275) 
R= me = Ge x L x 10 C ohms, 
where L is in microhefiries, and 


t= 28 (225) ons 


which is the same as the formula given if the capacity of 
the condenser is assumed directly proportional to its 
scale reading. 


Finnish. — 
2NM. Swiss.—9AD, IRAQ, GHH1. 
Dutch.—ONTZ, OPV 


Calls Heard. : Orly «Wy Riteue 


Extracts from Readers’ 
Logs. 


Sherborne, Dorset, (Feb. 11th to Feb. 24th.) 


German :—1RB. Swedish :—SMGB, 
SMPL, SMXV, SMYV, SMZV, SMZZ. 
Finnish :—2NCB, 2NM, 3NB. Jtalian :— 
1AF, 1CO, IMT, 1NO, 1KX, 1RT, 1WB, 
5AM, 3MB, MFB. Swiss:—9BR, 9LA. 
Canadian:—1AR, 1DD. U.S.A. -:-—1GA, 
1GS, 1RD, IPL, 1PY, 1SW, 1XU; 1XZ, 
1YB. 1WL, 1BCC. 1BKR, 1BWX, 1CKP, 
1CRE, 2EB, 2GK, 2PD, 2TP. 2CEE, 
2CGI, 2CXW. 2CXY, 2BQU, 2CJB, 3CU, 
SIR, 50Q. SADB, 5BSB, 3CVF, 4S4, 4TJ. 

(0-v-0.) A. V. D. Horr. 
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LOUD-SPEAKERS © 
TO AID 
TRAIN PASSENGERS. 


- Experiments at St. Pancras. ` 


speakers, which was carried out at St. Pancras 
Station on April 30th, holds promise of happier 
days for the railway traveller. h 

The object of the test was to decide upon the 
efficacy of loud-speakers for announcing the departure 
of trains and other matters of importance to prospective 
travellers. 

The apparatus employed consisted of the standard 
broadcasting equipment, comprising a Round-Sykes micro- 
phone ang “A” and “ B” amplifiers, in conjunction 
with Marconiphone loud-speakers. In addition, a “C” 
amplifier was used, consisting of eight valves in parallel. 

Five loud-speakers were placed at the outer end of one 
of the platforms, and were directed into the station, 
whilst an additional .loud-speaker was placed on a signal 
gantry just outside the station. 

Some interesting comparative tests were carried out with 
an alternative equipment comprising one of the new 
Marconiphone carbon microphones and an “ E ”’ ampli- 
fier, of which the first three stages are resistance capacity 


r | VHE latest experiment with Marconiphone loud- 
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The loud-speaker seen in this 

paotograph was used for giving 

nstructions to shunters the 

open air, and proved very 
effective. 
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coupled. This amplitier 
was connected to the ‘‘ C” 
amplifier. When the: two 
equipments were employed 
alternately it was found that i 
they gave practieally equal 
volume and quality. 

The entire equipment of 
microphones, amplifiers, and 
batteries was housed in a 
passenger  guard’s van 
standing at the end of No. 1 

. platform. The power de- 
veloped by the loud-speakers 
was enormous, and it was 
estimated that under reason- 
ably silent conditions the 
speaker was audible in the 
open air up to a distance of 
three-quarters of a mile. 

Great credit is due to the 

a | "directors of the L.M.S. for 
uy ige: | the progressive spirit in 

rema i >| which they have taken up the 
present innovation, and the 
success achieved suggests in- 
teresting developments in the 
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The entire equipment of microphones, amplifiers and batteries was contained in a passenger 
guard's van in the manner shown. An earth connection was obtained through the hand-brake. near future. 
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A CAPACITY LEAD-IN AND FILTER 


A capacity lead-in has previously 
been described in this section of the 
journal, but readers may be interested 
in a modification which includes a 
“rejecter ° circuit for minimising 
“interference from unwanted signals. 

The. aerial is connected to a plate 
extending across the window on the 
outside. On the inside, two plates 
are fitted, one fixed for the aerial 
leadto the set, and the other variable. 
The variable electrode ‘is’ connected 
through an inductance (a variometer, 
if possible) to earth. .By a careful 
adjustment of the variable capacity 
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VARIABLE — FIXED \ 
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A novel rejecter arrangement in which 
the window pane constitutes the dielectric 
of the tuning condensers. 


and inductance, it is possible to divert 
jamming signals through this alter- 
native path to earth.—R. A. K. 
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SERIES-PARALLEL AND EARTHING 
SWITCH. 


A convenient switching arrange- 
ment for earthing the aerial when the 
set is not in use and connecting the 


tunigg condenser in series or parallel 
can be constructed with valve legs 
and sockets. The circuit connections 
are made to eight sockets arranged 
in two rows of four as in the dia- 


PARALLEL 


SERIES 


. si 
Series and parallel switching of the aerial tuning condenser by means of plug and 
i socket connecters. l 


gram. A short-circuiting plug fitted. 
with two pairs of valve pins js used 
to effect the circuit changes, and may 
be fitted, if desired, with a knob to 
facilitate handling.—J. A. S. 
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BUSH FOR “ ONE-HOLE”’ FIXING. 

The valve of a disused bicycle 
inner tube makes an excellent bush 
for condenser or variometer spindles 
which pass through an ebonite panel. 
The valve is taken from the tube, 
and the oval securing washers are 
then removed, leaving the threaded 
stem with a shoulder at one end. 
The stem may 
be cut down to 
any required 
length and fitted 
to the panel 
with the secur- 
ing nut. 
advisable, how- 
ever, to leave 
the stem as long 


A cycle tyre valve can 
be used as a bush for 
** one-hole ” fixing. 


EARTHED 
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as possible to obtain a satisfactory 
bearing. The hole in the stem will 
just take a 2 B.A. screwed rod, which 


is a size often used for the spindles of 
_ tuning components.—B. W. B. 


A USE FOR OLD VALVE BASES. 
very „convenient serics-parallel 
switching arrangement can be made 
for the aerial tuning condenser with 


the aid of three valve bases. The 
A.T.T. 


and tuning condenser are con- ` 


Y 
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SHUNT SERIES 


Switching the aerial tuning condenser 
with a valve holder and socket. 


NONE 
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nected to a valve holder, the scheme 
of connections being indicated in the 
diagram. The connections of the 
short-circuiting plugs are such that the 
tuning condenser may be eliminated 
‘entirely or may be connected in serics 
or parallel with the aerial in the 
ordinary way.—D. M. T. 
oooo 


A HINGED PANEL MOUNTING. 


It ys frequently necessary to obtain 
access to the underside of a receiver 
panel in order to rectify a fault or 
make some change in the circuit. 
This becomes a tedious ptocess when 
the panel is screwed into a cabinet or 
container in the ordinary way, and 
the hinge mounting described below 
will be found a great convenience 
when frequent examinations of the 
wiring have to be made. 


The panel is cut a little smaller — 


than the size normally required by 
the cabinet, and is mounted in a re- 
bated frame which is itself an easy 
fit in the cabinet. Spring pivots. 
details of which are given in the dia- 
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Stop pin held in position by a spring for 
retaining the instrument panel in the 
containing cabinet. 


gram, are fitted at the centre of each 
side of the frame so that it can be 
_turned completely over with the com- 
ponents uppermost. The frame and 
panel may be removed from the 
cabinet by withdrawing the pivots 
against the pressure of the coiled 
springs. : 

It may be mentioned as a sup- 
plement to this. idea that contact 
springs can be quite easily arranged 
to switch off the H.T. and L.T. bat- 
teries when the panel is reversed. In 
this case the battery supply terminals 
would be fitted to the outside of the 
cabinet and .connected through the 
contacts to the terminals on the panel. 
—G. A. C. 
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INTERNAL VARIOMETER WINDINGS. 

It is an advantage to sccure the 

stator winding of a variometer to the 

inside of the former. The distance 
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between the rotor and stator windings 
is thereby reduced, with the result 


that the mutual coupling and induct- 


ance range of the variometer is in- 
creased. | = 


ey oe 


The use of a string—covered former to give 
support to an internal winding. 


If the stator coil is cylindrical in 
form, it is quite an easy matter to 
fix the coil to the inside of the former. 


A small tube of suitable diameter is , 


chosen and wound with a layer of 
string. The string is then covered 
with a layer of waxed paper over 
which the true coil is wound. 
Double cotton covered wire is recom- 
mended, and the turns should be 
treated with shellac varnish or paraf- 
fin wax and allowed to set. The 


string may then be withdrawn, leav- . 


ing a self-supporting coil, which can 
be fixed to the inside of the former 
with adhesive tape or string.— 


J. C. M. 
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A BATTERY SUPPLY PLUG. 
The diagram shows the construction 
of a non-reversible plug for battery 
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An easily constructed four-pin plug and 
socket for the battery connections, 


at the back of the valve pegs. 
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connections. The use of such a plug 
obviates the confusion of loose battery 
wires and provides also a convenient 
method of switching off the batteries 
when the receiver is not M use: 

The plug consists of a valve base 
screwed or pegged to an old pipe bowl 
which acts as a covering for the wires 
The 
plug fits into valve sockets mounted 
below the hd of the battery box on 
a small ebonite panel. 

If several H.T. tappings are used 
in the receiver, all four connections 
may be reserved for the H.T. supply, 
but if not more than two tappings are 
required the plug can be arranged to 
carry the L.T. supply in addition.— 
W. H.S. 
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MARKING-OFF EBONITE. 


A scriber is usually employed when 
transferring dimensions to an ebonite 
panel. Lines made with the scriber 
in this way are sometimes difficult to 
follow, particularly when sawing ot 
filing along them. Scratch lines can 
be rendered visible by filling with 
chalk, and in.order that sufficient of 
the chalk may be held in the groove, 
a deep scratch line is necessary. This 
is a useful tip and well worth the 
attention of the amateur instrument 
maker.—A. B. C. 
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MULTI-LAYER INDUCTANCES. 

When a winding is needed of con- 
siderable inductance value and it 3s 
not considered necessary to employ 
any of the special methods of con- 
struction such as honeycomb or pile 
winding, the coil is often constructed 
by running wire more or less any- 
how, on to the former. When end 
cheeks are not provided it may be 
found that with the winding higher in 
the middle than at the sides, the 
centre turns fall out of position and 
become loose. This can be prevented 
by completing the final layer in zìg- 
zag fashion, resembling in appear- 


ance the form of winding adopted in 


a ball of string. Having made a 
winding which is high in the middle. 
the outside layer is put on by zig- 
zagging the wire across the turns. 

Long-wave loading coils of reason. 
able efficiency can be constructed in 
this way and occupy very little space. 
The wire used may be No. 28 D.C.C. 
—D. L. B. 
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LAW, LANDLORDS AND WIRELESS. 


The Rights of Tenants with Regard to Aerials—The Significance of Fixtures.- 
What is Waste. 


By CHARLES GREENWOOD. 


O stupendous and unprecedented has been the growth 


of broadcasting during the past few months that 


it is hardly surprising that various and important 
egal problems have presented themselves for solution in 
connection with the world of wireless. 

Some of these questions are dealt with in that hotly 
debated Bill that is intended to confer on the Postmaster- 
General certain very wide powers that will enable him to 
keep a tight, and, it is suggested irksome, hand on the 
broadcasting movement. 

This article, however, is designed to discuss and ex- 
plain the rights and duties of tenants with regard to the 
erection of aerials on their landlord’s property. The Bild 
does not pretend to deal with these matters, and, there- 
fore, we need have no fear that our statements of law 
will have to be reconsidered in the near future. 

When one considers that the vastness of the number of 
people who now own wireless receiving sets is only 
equalled by the vastness of their ignorance of matters 
legal, one cannot wonder that credence has been given to 
some very disquieting rumours as to the powers of land- 
lords to prohibit the -erection of aerials. Please do not 
think that this ignorance of the general public is a matter 
tor reproach, or even regret—‘' Where ignorance is bliss 
.. . ° —and anyway universal legal knowledge would 
only lengthen the dole queue by the addition of numerous 
members of a certain learned profession. 


Landlords’ Limitations. 


~ T would take this opportunity of stating most emphatic- 
ally that in the vast majority of cases landlords have no 
power to place a ban on the erection of aerials by their 
tenants. 

For this comforting assurance we are indebted largely 
to the effect of the various Rent (Restrictions) Acts, and, 
generally speaking, it is only when a house falls outside 
the provisions of those Acts that we are called on to face 
the possibility of a landlord’s prohibition taking effect. 

It is perfectly obvious that when a landlord is not 
estopped from turning out a tenant at his (the landlord’s) 
own sweet will, he simply comes along and tells the 
tenant that he has a rooted objection to wireless in all its 
branches. In such circumstances, the tenant, willy-nilly. 
must take down the aerial if he wishes to keep the house. 
Of course, he immediately erects an indoor aerial in the 
spare bedroom, and continues in his nefarious practice 
until the landlord, unexpectedly making a tour of inspec- 
tion-of his property, stumbles across the offending instru- 
ment, and gives the tenant notice to quit forthwith. The 
‘atter immediately retaliates by suing the landlord for 

damages on the ground of trespass, and they sul peequcntly 
exchange greetings in the County Court. 

It should not be forgotten that landlords have no right 
to wander over premises in the occupation of their 


tenants, unless power has been reserved for them to do 
so. Which brings us to 
Tenancy Agreements. 


It may well be that an anti-wireless landlord will in 
future insist on a clause being inserted in all his tenancy 
agreements designed to prohibit the tenant from erecting 
an aerial of any sort, size, shape, or description. In 
addition, most well-drawn tenancy, agreements contain a 
clause that gives a landlord power to inspect the property 
at certain stated and reasonable. times. Under such an 


"agreement, and with a strict landlord, the tenant would 


have no option but to obey—or forfeit his tenancy. 

I have not yet encountered an agreement of this de- 
scription, but landlords are sometimes cantankerous in- 
dividuals, and I should not be at all surprised to see 
some such clause inserted in agrecments that have been 
entered into just lately. 

It is well known that one cannot erect an aerial without — 
attaching either the aerial itself or at least the lead-in 
to the fabric of the house in which the receiving set is 
situated, and it has been suggested that the knocking in 
of large nails or bolts might give landlords an opportunity 
of complaining of waste. Now, waste, as far as houses 
are concerned, consists of some ‘‘ spoil or destruction ’’ 
to the fabric, which inflicts on it any lasting damage. 

They will not be liable for waste so long as they use the 
property in a ‘‘ reasonable and proper manner,’’ and at 
the present day I am confident that no court would hold 
that the erection of an ordinary aerial was an unreason- 
able use to make of a dwelling-house. 


What is a Fixture ? 


There seems, just lately, to have been a tendency 
towards the erection of much more elaborate, substan- 
tial, and expensive aerials than has been the case in the 
past, and the query has been raised as to whether these 
aerials might not become a “‘ fixture’’ that could he 
claimed by the landlord at the conclusion ‘of the tenancy. 

A fixture, it should be explained, consists in this case 
of a movable article that has become actually attached; in 
the eyes of the law, to the house in question. As a general 
rule, these fixtures become the property of the landlord, 
but exceptions are made in favour of the tenant with re- 
spect to fixtures made for the purposes of ‘‘ domestic 
use or ornament,” and I think there is little doubt that 
a modern interpretation of those words would include a 
wireless aerial. Anyway, if the aerial is capable of easv 
removal without damage to the fabric of the house, and 
was only attached temporarily or for its ‘‘ more complete 
use and enjoyment,’’ it is not a legal fixture at all. 

Under the circumstances, however, tenants would do 
well to walk warily in the erection of some of those com- 
plicated constructions of timber lattice work that are some- 
times to be seen in use as aerial masts. 
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PORTABLE SETS AND THE LAW. | 
Sir,—I am by nature a law-abiding citizen, but both in 
motoring and in wireless I am often induced to break the law— 
as a er motoring in respect of the 20-mile limit, and as 
regards wireless by using a portable set away from my home. 
As the law relating to wireless is now under revision I am 
surprised that no one appears to have raised any question in 
regard to this point. If I have a portable set and take this 
away from home I understand that, strictly speaking, I require 
to ‘apply for a fresh licence if I intend using the set more than 
ten miles distant from my registered address for my home set. 
If this is correct, then thousands of “innocent” citizens are 
daily breaking the law. Surely this point could easily be 
rectified in the new law. It is a bad thing to have laws which 
are constantly broken, and moreover, it is. a distinct dis- 
couragement to trade. A. H. M. WARD. 


EFFICACY OF H.F. AMPLIFICATION. 


Sir,—In the ‘Readers’ Problems ’’ section of the April 1st 
issue of The Wireless World thera is an interesting paragraph 
headed “Efficacy of H.F. Amplification.’ The point seems to 
be that this is highly beneficial if the H.F. stage is really 
efficient. 

While not wishing to contradict the opinions expressed in this 
paragraph, I do think they are a little unconvincing in view of 
the experience of many experimenters; my own will perhaps 
serve as an illustration. 

The H.F. stage in my receiving set I believe to be reasonably 
efficient. I will leave this, however, for you to judge in the 
light of the following results. Manchester, about seventy miles 
away, can be received clearly, but very faintly, on detector 


valve alone, with reaction coil removed and a short-circuiting ` 


plug in its place. When the H.F. stage is switched in, still 
using no reaction, reception comes up to good headphone 
strength when using a direct-coupled circuit. With loose 
coupling it is still louder, quite as loud as is comfortable on 
headphones. The amplification, indeed, appears to be greater 
than can be due to the effect of the H.F. stage alone, and is 
apparently to some extent due also to the increased efficiency 
obtained from the detector working with increased input. As 
another test example, Brussels comes in at good headphone 
strength on‘H.F. and detector using direct-coupling and no 
reaction, but not a whisper can be heard without the H.F. stage. 

In spite of these facts, I find that by cutting out the HF. 
stage, using detector and one stage of L.F. amplification with 
reaction on to A.T.I., any station that I have ever heard when 
using H.F. amplification can be tuned in at rather greater 
volume than on H.F. and detector. Admittedly, quality is not 
good in cases where reaction has to be pushed close up to the 
limit, but such faint stations can only be heard badly by the 
alternative method. On the score of selectivity there does not 
seem to be much difference. I may say that my log of stations 
heard includes every B.B.C. station, both main and relay, more 
than twenty Continental, and about half a dozen American, 
hroadcast telephony only being concerned as I cannot read 
Morse. - 

Of course, volume is undoubtedly greater on a 1-v-1 com- 
bination than an Q-v-l, but then it is much stronger still 


A 38 


on 0-v-2. So the question naturally arises, assuming that 

one is strictly limited as to the number of valve? employed, for 

all-round results is the H.F. stage worth while? 
J 


i S. FILDES. 
Llandudno Junction, 8.0., North Wales. 


EXTRAORDINARY RECEPTION IN KENYA COLONY. 


Sir, —I have no doubt the following will prove of interest to 
your readers. ; 

Nairobi is situated 6,000 feet above sea level, and is almost 
directly on the Equator, which fact would give an idea of the 
atmospheric conditions prevalent here. Further, the whole of 
Kenya Colony is mountainous country, and the soil is particu- 
larly hard. Nevertheless, all these difficulties have proved no 
liindrance to the progress of wireless. 

I have built my own five-valve set on a local wood panel, un- 
varnished, and without any soldered connections, and the results 
Ll have obtained are surprising: Pittsburg (KDKA) can be re- 
ceived any day with absolute certainty. Some time ago I 
listened in through this station to speeches given at a meetinz 
of the American Legion, and I distinctly heard the shonts of 
‘* Hear, hear,” the clapping of the hands, and the laughter of the 
audience. On some days this station relays time signals from 
Arlington, and I can set my watch according to these signals. 
On several occasions KDKA has been received absolutely with- 
out any aerial or earth, although, of course, in such an event 
the concerts are necessarily weak. Does this not constitute a 
record’ America is at least nine to ten thousand miles distant. 

Other stations received without any aerial whatsoever are 
WGH, WIR, NKF, and 8GB. | 

When the American broadcasting is received, it is almost day- 
break here, from 4.30 a.m. to 5.30 a.m., although then in Pitts- 
burg it would be only 8.45 p.m. to 9.45 p.m. 

Wishing Wircless World the best of luck. 

Kenya Colony. ABDUL RASHID. 


AN EXPERIMENTER IN INDIA, 


Sir,—Would you be kind enough to publish this letter in 
your valuabie journal to inform your readers that I relinquished 
my transmitting licence (call sign 2OY) when I sailed for India 
on February 27th, 1925. Since I arrived in this country I have 
received a number of reports on 2OY’s transmissions durin 
March and they all indicate that the new owner of that cal 
sign (if it has already been reallotted) resides in the north of 
Eugland. 

I should also like to take this opportunity of thanking all 
those experimenters with whom I carried out experiments in 
England for their co-operation and assistance. When I return 
to England I hope I shall be able to renew my acquaintance 
with all. In the meantime I shall listen for signals from Eng- 
land and when conditions permit (I have no electric power in 
my bungalow at present) f hope to get in radio touch with 
those at home on a short wavelength. Details of call sign and 
wavelength will be sent in due course. 

Secunderabad, E. J. HOBBS (apeo 

India. Royal Tank Corps. 
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Methods of Employing a Single Valve. 


ANY readers frequently desire to 
know what is the utmost that ae 
be done with one valve wit 

regard to range and volume. There are, 
of course, innumerable single-valve cir- 
cuits, all of which have their special 
merits, and when considering the design 
of a single-valve set it is necessary first 
of all to consider briefly the purpose for 
which the receiver 1s to be used. 
Undoubtedly, the circuits which do get the 
utmost out of a single valve are those of 
the super-regenerative type, but these are 
usually so unstable and difficult to control 
that the amateur is compelled to abandon 
them in favour of a circuit which is more 
consistent in its action. The straight- 
forward single-valve circuit in which mag- 
netic reaction is carried on to the aerial 
tuning coil is undoubtedly the best when 
Sheer distance-getting is the primary con- 
sideration. If, however, we add a crystal 
detector and a low-frequency transformer 
to the circuit, we shall find that we have 
greatly enhanced our volume, and at the 
same time have not sacrificed the sensi- 
tivity brought about by using reaction, 
since this can be obtained by coupling the 
tuned plate coil to the aerial coil. A suit- 
‘able circuit is illustrated below. It is 
necessary to experiment very carefully 
with the connections of the L.F. trans- 
former, since it will be found that in any 
reflex set there is one particular method 
of connection, concerning which no rule 


> 
A single valve and cryetal reflex receiver. 
The tuned anode atc COupisd to the 


can be laid down, which gives best results. 
The wrong method of connection will con- 
siderably reduce efficiency. ° The connec- 
tion of a fixed condenser of approximately 
0.001 mfd. across the secondary windings 
is also important in this circuit. B 
using coils of the plug-in type the circuit 
is adaptable to any wavelength. 
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` Determining Valve Characteristics. 


READER wishes to know what is 
the determining factor which 
causes a valve to possess a high 

amplification factor and a high anode 
impedance, or vice versa. All other things 
being equal, this is determined solely by 
the relative disposition of the valve elec- 
trodes. Thus, given two valves possess- 
ing electrodes of the same shape and 
with similar filament characteristics, the 
ultimate character of the valve depends 
on the disposition of the electrodes with 
respect to each other. This is strongly 
exemplified in many modern valves of 
the “‘dull-emitting power type,” some of 
which possess a high amplification factor, 
a high plate impedance, and a compara- 
tively short straight line portion of grid 
volts-plate current characteristic, whilst 
others possess reverse characteristics. The 
former type will be found very efficient 
when placed in an amplification circuit 
where the initial input to them-is small, 
and they are also suitable for anode 
rectification purposes. The other type are 
more suitable for handling a large amount 
of power, and should always be placed in 
those positions in a circuit where a large 
input to their grids is to be expected. 
They are also very suitable as rectifiers, 
using the conventional grid condenser and 
leak method. 
0000 


Methods of Obtaining Rectification. 


T is well known that when signals of 
considerable amplitude are delivered 
to a detector valve making use of the 

conventional grid leak and detector 
method of rectification a certain amount 
of distortion is produced. This dis- 
tortion can be circumvented by abandon- 
ing the use of the leaky grid condenser 
and applying a negative bias to the grid of 
the valve, thus causing it to rectify on 
the lower bend of its grid volts-plate cur- 
rent characteristic. This is usually 
known as anode rectification. Unfortu- 
nately, however, it will be found that 
when using an ordinary valve, this 
method of rectification is rather inefficient 
unless very strong signals are applied to 


it. It is possible to obtain valves for 
this purpose having a very sharply de- 
fined “ lower bend.” In receivers of the 
neutrodyne or  superheterodyne type, 
where several stages of H.F. amplification 
are employed, anode rectification is quite 


A scheme for giving grid condenser and 
leak or anode detection. 


efficient, and assists greatly in prevent. 


_ ing distortion, but even in these instances 


it will be found that louder signals are 
obtainable from the more conventional 
method of rectification, and it seems desir- 
able when building a receiver of this type 
to embody a simple switching arrange- 
ment, whereby a rapid change may be 
made from one method to the ®ther. A 
suitable circuit is illustrated in the dia- 
gram. By moving the potentiometer 
slider to the top position and opening the 
switch short-circuiting the grid con- 
denser, it will be seen that we have the 
conventional method, whilst in order to 
change over to anode rectification it is 
only necessary to close this switch and 
move the potentiometer down. When 
embodying this arrangement on the second 
detector of a superheterodyne, it is well 
to use different values of grid leak and 
condenser from those customarily 
employed on the broadcast wavelengths. 
Values of 0.0003 mfd. and 0.5 megohm 
may be tried. In receivers of other 
types, where the currents to be rectified 
have a higher frequency, the conventional 
sizes may be employed. 
0000 


Stability in Dual Amplification Circuits. 


T is usually found that one of the cluef 
i causes of the annoying low frequency 
“ buzzing °’ to which many circuits 

of the dual amplification type are prone 
is the presence of the low frequency 
transformer. Many attempts have been 
made to eliminate this by placing 
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capacities, and sometimes non-inductive 
resistances across one or other of the 
windings, but it cannot be said that these 
devices are altogether successful, and at 
the best they are but palliatives. It is 
well to experiment further with these 
types of circuit to see if something more 
efticient can be produced. 

One of the most stable forms of reflex 
sets, and one which is too little known, 
is illustrated in the diagram below. It 
will be noticed that no low frequency 
transformer is included in the circuit, 
the rectified signals. being transferred 
directly back into the 
grid circuit of the 
valve. In this manner 
it will be found that a 
marked increase in the 
stability is -brought 
about, and at the 
same time the appara- 
tus is more sensitive 
to distant signals, 
since the valve func- 
tions mort efficiently 
in its capacity as 
a high frequency 
amplifier than is the 
case where a trans- 
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former jis employed. 
The only drawback, 
of course, is that this circuit will 


not be productive of so great a signal 
strength from. the local station as in 
the more conventional type of circuit, and 


is therefore not suitable for operating a 


loud-speaker. The aerial circuit is not 
directly coupled to the grid circuit of 
the valve. However, it is not recom- 
mended that the ordinary variable loose- 
coupling be used, as it would tend to 
make the circuit rather prone to oscillate 
. at radio frequency. ‘The degree of 
coupling may be fixed. If preferred, of 
course, the coupling may be made very 
tight, and the serial tuning condenser 
omitted, thus enabling the so-called 
aperiodic cpupling to be used. The high 
frequency transformer in the anode cir- 
cuit of the valve may be of the conven- 
tional type, or may be made aperiodic 
for the band of wavelengths over which 
it is desired to tune. In this manner 
“searching ” will be made much easier, 
since one variable condenser will be 
eliminated. Regenerative effects are ob- 
tainable by means of the small variable 
condenser connected between the anode 
of the valve and the high potential end 
of the aerial tuning circuit. 
OoOo0o90 


An Efficient Switching Arrangement. 


E receive frequent requests from 
readers in whith diagrams are 
required involving elaborate and 

complicated switching arrangements on 
the H.F. side of the set, in order that a 
Jarge number of combinations may be had, 
such as crystal or valve rectification with 
or without an H.F. stage preceding this 
vectitier, As the serious experimenter 
will appreciate, this usually involves a 
number of switching arrangements, which 
leads to serious losses in the instrument 
due to stray capacity effects, and in many 
cases leads to absolute instability. An 
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attempt has therefore been made in the 
circuit illustrated in the diagram below 
to provide switching arrangements in 
which most of these combinations can be 
brosght about with as little switching as 
possible. As will be observed from the 
diagram, only one switch is employed on 
the H.F. side of the circuit, the purpose 
of this switch being to change from valve 
to crystal rectification, the H.F. valve 
being eliminated by merely turning out 
the filament of this valve. With this cir- 
cuit the following four combinations are 
obtainable, exclusive of the elimination 
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A stable dual or reflex receiver. 


of the low-frequency stage which is accom- 
plished by plugs and jacks :—crystal de- 
tector only, valve detector only, H.F. 
and crystal, and H.F. and valve detector. 

As will be seen from the diagram, by 
means of using a three-way coil holder, the 
turning off of the filament of the H.F. 
valve causes the set to be automatically 
converted to a loosely coupled receiver 
employing either valve or crystal recti- 
fication, whilst turning on the filament 
causes this set to revert to a direct 
coupled set employing an H.F. valve 
preceding either detector as desired. In 
this manner complicated switching ar- 
rangements with their attendant disad- 
vantages are avoided. 

If good quality is aimed at together 
with absolute freedom from oscillation, 
attention should be paid to the avoidance 
of unnecessarily long leads in the L.F. 
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portions of the circuit, and this can often 
be best brought about by the use of plugs 
and jacks rather than switches. It is 
often found that in the case of a set 
which is normally thought to be stable 
on the L.F side, the addition of long 
leads to the telephone terminals in order 


. to enable a loud-speaker to be operated 


in a distant part of the house, will cause 
a continuous audible note to be emitted. 
In a properly designed amplifier this 
should not occur, and the remedy lies in 


. carefully rewiring the L.F. portion of the 


circuit, using jacks if possible, rather 
than in such palliatives as the placing of 
fixed resistances across the intervalve 
transformer windings. 

To obviate the necessity of readers 
writing us to say t no provision is 
made to connect O.P. of the transformer 
to earth instead of to H.T.+ when the 
crystal is being used, we would point out 
that the crystal detector is always con- 
nected in shunt with the anode coil, and 
thus does not form a path for the H.T. 
current which would, of course, paralyse 


its action. 
0000 


Use of Condensers Across Anode ` 
Resistances. 


READER wishes to know whether 
it is necessary to shunt each anode 
resistance of a resistance-coupled 
low frequency amplifier with a fixed con- 
denser of 0.0002 mfd. capacity or whether 
this component is only required. to be 
fitted in shunt with the first resistance 
in the circuit. 
A condenser across each resistance is 
quite unnecessary and, in fact, imad- 
visable, as such a condenser would tend 
to reduce the potential set up across the 
resistance especially at the higher musi- 
cal frequencies. Its purpose ‘when 
shunted across the initial anode resis- 
tance which, it must be remembered, is 
in the anode circuit of the detector valve, 
is to by-pass the high frequency compo- 
nent of the current flowing in the anode 
circuit and so enable reaction effects to 
be obtained and to increase the efficiency 
of the detector. 
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A three-valve receiver with an effective switching arrangement for connecting a crystal 


or valve detector. 


The first (H.F ) valve can be cut in or out by turning its filament 


resistance or or off. 
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HE war against the oscillator is still being waged, 
though perhaps not with the same intensity as was 
evidenced some time ago, because little by little new users 
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almost invariably caused through ignorance on the part of 
the user of the apparatus, and can be remedied only by 
education. We feel sure that every user of. wireless to- 
day very soon learns that his set is capable of causing 
interference, and that as soon as possible he acquires 


of wireless sets are beginning to 
handle them cautiously, whilst 
their own experiences of reception 
interfered with by the activities 
of neighbouring oscillators have 
hrought home to them the serious- 
ness of the offence from the 
listener’s point of view. 

We believe that by degrees this 
trouble will be overcome entirely 
by means of education, whilst re- 
duction in the price of wireless 
apparatus and components will 
enable the single-valve receiver to 
be replaced by apparatus rather 
more elaborate and, therefore, 
capable of giving satisfactory re- 
sults without the necessity for 
straining the ‘‘ears’’ of the re- 
ceiver to the point of oscillation. 
We are sorry to see, according to 
Press reporfs, that one of the wire- 
less amateur organisations talks of 
fitting motor cars with direction- 
finding sets to travel about and 
locate sources of oscillation with 
a view to bringing test prosecu- 


understand how to 
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sufficient knowledge to take the necessary precautions. 


From a technical point of view, 
the idea of being able to locate 
occasional oscillation by means of 


likely to lead to an organised game 
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on the part of the offenders than 


tions against the offenders. We 

cannot imagine that gratuitous interference of this kind, 
‘even if the prosecutions should prove to be successful, 
will do anything to overcome the nuisance. Very few 
listeners, we feel sure, are ever responsible for deliberate 
interference by oscillation, and it is both unreasonable and 
futile to attempt to improve upon the present state of 
affairs by such means. Interference by oscillation is 


5 


to effect a remedy, and we foresee 
the possibility of a very disconcerted D.F. organisation 
if one or two hardened criminals of the oscillating pro- 
fession care to put their heads together to frustrate the 
D.F. efforts. It is rumoured that the Post Office is 
devoting attention to the problem of locating unauthorised 
transmitting stations as wel] as to devising some means 
of checking oscillation. 
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NE of the principal factors governing the design of 

a portable receiver is the magnitude of the 

E.M.F. induced in the aerial circuit by the trans- 

mitter. As a frame or short elevated aerial is generally 
used as a collector, this E.M.F. is very small and is fre- 
quently insufficient to operate a rectifier. The success of 
a portable set depends, therefore, upon two factors :— ` 

(1) The choice of a transmitting station that will induce 
a large E.M.F. in the aerial. 

(2) The use of high-frequency amplification, supple- 
mented by reaction, in order that a working potential may 
be applied to the detector. 

In the South of England and in the Midlands, strongest 
signals are received from the high-powered station at 
Chelmsford, unless the receiver happens to be situated 
near to one of the local stations. We will assume, then, 
that Chelmsford is chosen, from the point of view of 
signal strength, as the transmitter. Another very good 
reason for the choice of the Chelmsford station is that 
high-frequency amplification is practicable with resistance- 
capacity coupling on the wavelength of 1,600 metres used 
by this station. This is by far the simplest method of 
coupling high-frequency valves, and is capable of giving 
excellent results on wavelengths above 1,600 metres. The 


system is aperiodic, and no tuned circuits are associated 


with the valve couplings. 


The Circuit. 


The practical circuit evolved from the foregomg con- 
siderations is illustrated in Fig. 1. 

Three valves are employed, the first two operating as 
high-frequency amplifiers, and the third as a detector. 
Valves of the 0.06 type are recommended, since their 
small demands in the matter of filament current make 
possible the use of moderate size dry cells for the filament 
heating battery. 

For the H.F. stages, valves having a high-amplifica- 
tion factor should be chosen. The voltage amplification 
per stave can never exceed the amplification factor of the 
valve when resistance-capacity coupling is emploved, and 
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is often little more than 50 per cent. of this value in 
actual practice. The D.E.3B. and A.R.o.06 types of 
valve with amplification. factors of 16 and 11 respectively 
are recommended. One of these types may be used for 
the detector, but a valve of lower impedance, such as the 
D.E.3, will give better results if several pairs of tele- 
phones are to be used. 

The values of the anode resistances have been fixed on 
the assumption that a H.T. battery of 100 volts is to be 
used. A higher degree of amplification could be obtained 
with 150,000-ohm resistances and 150 volts, but it is 
thought that a battery of this size would be inconsistent 
with the idea of portability. - | 

The coupling condenser and leak between the first two 
valves have been given values of 0.0005 mfd. and 1 
megohm respectively. It is necessary to prevent rectifica- 
tion in the second valve, and the grid leak has therefore 
been connected to —L.T. The grid of the second valve 
will receive a negative potential equal te the voltage drop 
across the first filament resistance. The filament end of 
the A.T.I. is connected to —L.T., and the first valve will 
also receive this grid bias. If a 44-volt dry battery is 
used to supply the filament current, the grid bias will be 
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Fig. 1.— The theoretical connections of the receiver. 
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Three Valve Receiver.— 

about —14 volts, assuming 
that the filament is rated at 
3 volts. 

To obtain efficient rectifica- 
tion, the value of the grid 
condenser between the second 

~ ~H.F. valve and the detector 
has been made less, and the 
resistance of the grid leak 
greater than in the case of 
the previous valve. For the 
same reason, the grid leak is 
connected to + L.T., since a 
slight positive grid potential 
gives best results with most 
dull emitter valves. 


Since the valve couplings - 


are aperiodic, the tuned cir- 
cuits in the receiver are con- 
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Rear view of the set. Notice how compactly the components are arranged, and the neat, 


fined to the grid circuit of the first valve. A coupling 
co in series with a fixed coil holder is connected between 
grid and filament, the whole of the inductance being ` 


tuned by a variable con- 
denser. With a plug-in coil 
of suitable size inserted in 
the coil holder, a sbort aerial 
slung from a tree may he 
connected to the terminal A, 
and an improvised earth con- 
nection to terminal E. The 
use of a short elevated aerial 
is recommended in prefer- 
ence to a frame, unless the 
set is to be used in motion. 
The elevated aerial gives 
greater signal strength and 
better stability in tuning. A 
4 


straightforward wiring. 
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Fig. 2.—Details of the front ebonite 

panel. The holes have the following 

sizes: A, 4 in.; B, y.in. 3 C, ,.in. for 

No. 4 B.A. terminalis; D, in.; 

E, Ain. and countersunk for No. 4 

B.A. screws; F, jin. and counter- 

sunk for No. 6 B.A. screws. 

frame aerial when used should 
be connected across the ter- 
minals A and E. In this case 
no tuning coil will be required, 
and the coil hdlder should be 
left open. 

Reaction is controlled by a 
small vario-coupler provided 
with a 180° movement. Thus 
positive reaction may be ap- 
plied to increase the sensitivity 
of the receiver, and negative 
reaction to stop self-oscillation 
which may be caused by stray 
capacities in the valve holders 
and wiring. The stater or 
outer fixed coil AB is connected 
in the grid circuit, and the 
rotor CD is connected in the 
anode circuit of the detector 


valve in series with the telephones. A high-frequency 
by-pass condenser of 0.002 mfd. is connected between 
the telephone end of the reaction coil and — L.T., and 


Fig. 3.—Arrangement of components on the ebonite base. 


Compact Three Valve Receiver for Long Waves.— 
a similar condenser is connected across the H.T. 
supply to the high-frequency valves. 

A single filament resistance controls bath H.F. 
valves, since these valves- are operating under 
similar conditions as far as the H.T. and grid 
voltages are concerned. The detector valve. | 
which operates with a lower anode voltage, is | 
provided with a separate filament control. 


Constructional Details. | 


The receiver has not been built to fit any par- 1#- 
ticular size or type of carrying case. The de- 
cision as to whether the batteries are to be 5 
carried in the receiver case or in a separate con- | 
tainer, and the forms which these are to take. 
must be left to the taste of the individual. The 
essential components have been built into 
a unit, the dimensions of which are re- 
lated to the components themselves, and 
not to the probable size of the case. 

The dimensions of the larger of the two panels are 
given in Fig. 2. This panel carries the terminals for the 
batteries and other external connections, together with the 
reaction coupling, the tuning condenser, the filament re- 
sistances, the coil holder, and the two by-pass con- 
densers. The small panel in Fig. 3 carries the valve 
holders and the coupling resistances and condensers. 


Fig. 4.—The wiring diagram. Terminals A B are the ends of the stator winding of the variometer 
and C D the ends of the rotor winding. 
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Another view. The coil 

mounted on the front panel 

is used when an open aerial 

and earth are connected to 
the set. 


The arrangement of the components on this panel is such 
that wiring is reduced to an absolute minimum. Indeed. 
Wires are not required for some of the grid connections. 
which are made by soldering together adjacent connecting 
lugs. 

For the reaction coupler, itis convenient to buy a vario- 
meter and to modify the con- 
nections and, if necessary, 
the windings.. The vario- 
meter need not necessarily be 
of the type illustrated in the 
photographs. A ball type 
variometer would do quite 
well, or ʻa vario-coupler 
could be constructed by 
mounting a basket coil to 
rotate inside or at one end 
of a plain cylindrical wind- 
ing. The number of turns 
required for each coil will 
depend upon the type of 
former adopted, but 50 for 
the outer coil AB, and r00 
for the reaction coil CD, 
may be taken as an indica- 
tion of the number required. 

{t will probably be found 
best to assemble the com- 
ponents on the panels before 
screwing these together. 
With the components assem- 
bled, the wiring should pre- 
sent no difficulty if carried 
out with the aid of the wiring 
diagram in Fig. 4. 


_ Operation. | 
The preliminary trial of 
the finished receiver should 
be made with a high-tension 
voltage of 100 volts for the 
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1 Ebonite panel, 14in. x 7in. x jin. 
1 Ebonite panel, 13}in. x 4in. X fin. 
1 Variable condenser, 0:0003 mfd., maximum. 
1 Vario-coupler (180° movement). 
2 Variable filament resistances (McMichael). © 
2 Fixed condensers, 0-002 mfd. (Dubilier type 600). 
1 Fixed RON NR: 0:0005 mfd. (Dubilier type 600A). 
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H.F. valves, and rabaia volts for the detector. An 
earth connection and a short aerial should be used with 
a tuning coil 
~ Gambrell E coil was used in the actual tests of this set, 
but an Jgranic No. 200 or 250 coil would do equally 
well. The valves should then be turned on until further 
increase of the filament temperature does not produce any 
appreciable increase in signal strength. 
justments involve the simultaneous manipulation of the 
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The circuit arrangement with details of component values. 


“The valve is an adapted M.O. type T.250, and choke coils are inserted in all power supply leads. 


Wireless . , ` 


of suitable size in the coil holder. A 


The tuning ad- | 
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COMPONENT S aeg UIRED. 


1 Fixed condenser, 000025 mfd. (Dubilier type 600A). 
2 Anode resistances, 100,000 ohms (Dubilier). 
1 grid leak, 1 megohm (Marconiphone). 
1 grid leak, 5 megohms (Marconiphone). 
3 Antfi-phonic valve holders (Burndept). 
_ Terminals, wire, etc. 
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reaction coupling and tuning condenser, and are not more 
difficult than those of a single-valve set. 

If the set is working normally, it should be possible to 
receive clear signals from CGhelmsford on a roft. indoor 
aerial at a distance of thirty-five miles. Incidentally, it 
is interesting to note that quite good results can be ob- 
tained from local stations on the 300-500 metre wave- 
band, showing that a certain amount of H.F. amplifica- 
tion takes place on these wavelengths. 
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22-METRE TRANSMITTER. 


The Equipment at 2OD, Successful in Communicating 
with Australia in Daylight. 
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It will be seen from the circuit 


that Mr. Simmonds does not employ the master oscillator arrangement used in his previous successful experiments with longer waves. 


The aerial system has a fundamental wavelengt 
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of 66 metres, and is operated at the third harmonic. 
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Wireless Call=bell 


Devices. 


By N. ASHBRIDGE. 


HE advantage of one station being able to attract 

| the attention of the station with which it is in- 
tended to communicate, without the operators at 

both ends keeping a continuous watch with headphones, 
will be readily appreciated. Large high power stations, 
which usually deal with 4 more or less continuous stream 
of commercial traffic, would not normally require calling- 
up apparatus, and this would also apply to stations which 
call up as a matter of routine at regular, and fairly fre- 
quent, intervals. However, there is a large number of 
installations, chiefly employing powers up to about half 


a kilowatt, which require to communicate at unknown. 


times, and at infrequent intervals. If these stations can 
be provided with apparatus which will ring a bell in the 
distant station when communication is required, the 
operators can be employed on other work, not necessarily 
in the same building as the wireless station. 
The requirements of such apparatus are fairly straight- 
forward, but are.not very easily met in all respects. The 
more important points to be considered are the follow- 
ing :— 
(1) The apparatus must not respond to signals of any 
kind, other than those from the station making 
the call. l 

(2) The apparatus must be sufficiently sensitive to 
operate with certainty, even when the conditions 
are not entirely favourable. 

(3) The consumption of filament and anode current 

must be kept as low as possible, because normally 
the valves may be switched on almost continuously. 

(4) The cost of the calling apparatus itself must be 

reasonable, as compared with that of the wireless 
station of which it forms a part. 

Considering first of all very briefly the special problem 
of calling-up between ships, we find that the conditions 
are extremely exacting. The jamming on the ship wave 
will usually be acute, especially near any large port, 
while in the tropics atmospherics will be troublesome. 
Again, a failure to respond to a call might be very serious, 
because the call will occasionally be one of distress. 
However, the requirements (3) and (4) are not so impor- 
tant, in the case of ships, as (1) and (2). Several designs 
have been tested at various times, and at least one has 
viven exccllent results. In this case the call is made by 
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sending out a series of dashes of definite duration at 
carefully timed intervals. These signals are sent by hand 
on the spark transmitter, and are timed by observation 
using an ordinary watch, this method giving sufficient 
accuracy. The receiving apparatus comprises an ordin- 
ary wireless receiver with sufficient amplification to 
operate a relay connected in the anode circuit of the last 
valve. ‘Phis‘relay operates a mechanical device, which 
closes the circuit of an electric bell only when the definite 
series of timed current impulses are received. Such 
apparatus is not in general use, at the present time, but 
eventually it may become universal. 


Principles of Operation. 


In this article it is intended, as far as space permits, 
to describe in detail two devices, which have been used 
for calling between two or more stations of moderate 
power. In both cases the call signal is in the form of 
continuous waves modulated by a definite sonic note. 
In order to make a call one very long dash is sent out 
lasting between fifteen and thirty seconds. This long 
dash is received at the distant station on the ordinary 
radio receiver, and is then applied to a fairly selective 
note filter. In the first of the two schemes to be described 
the last valve of the filter is arranged to give rectification. 
The result of the rectified note frequency oscillations is a 
change in the value of the direct current flowing in the 
anode circuit of this valve. This change of current 
actuates a suitably wound P.O. type relay, which could 
be made to close an electric bell circuit dire€t. However, 
the note filter in itself is not a sufficient protection against 
rough spark signals and atmospherics, even when used in 
conjunction with a selective radio receiver. Cost and 
other practical considerations limit the degree of selec- 
tivity used on the radio receiver of a small station. In 
order, therefore, to prevent the bell being rung by Morse 
jamming and atmospherics, the anode circuit relay is 
arranged to operate a further relay with a delayed action. 
The contacts of this relay do not close, unless the current 
has been applied to it for the specified time, say, twenty 
seconds. Strong Morse signals do not have: an accumu- 
lative effect, because if the curernt is interrupted for even 
a fraction of a second, the armature resets itself, and a 
further twenty seconds of uninterrupted current are re- 
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Calling Up by Wireless.— 
qured before the secondary contacts are closed, actually 
ringing the bell. 

The Call Transmitter. 


Fig. 1 shows the theoretical diagram of the call trans- 
mitter connected to a radio transmitter, employing grid 
control for telephony. The portion to the right of the 
dotted line is the call transmitter itself, and that to the 
left of the line is the radio transmitter. It will be seen 
‘that the former consists essentially of a straightforward 
osciliating circuit arranged to give a note frequency of 
the order of 1,500 periods per second. An iron core is 
not used for the inductance, as this would tend to cause 


fluctuations in the frequency of the note produced. The ~ 


condenser B has a fixed value, and different notes are 
obtained by varying the inductance A, which includes the 
variometer K: This becomes necessary when it is re- 
quired to call different stations working on the same 
wavelength. Parts G and D are the grid leak and con- 
denser respectively, and E is the reaction coil; F is a 
coupling coil which serves to transfer some of the energy 
generated in the circuit A B to the microphone trans- 
former J. : 
The Calling Apparatus. 

This method of connection has the advantage that no 
internal connections in the radio transmitter need be dis- 
turbed, when it is desired to make a call. The degree 
of coupling of the coils F, A, and E is fixed, and resist- 
ance I. serves to regulate the amount of control applied to 
the radio transmitter. The valve C can be of the same 
size and type as the high-frequency oscillator M ; this is 
actually highly desirable, because it is then possible to 
run it at considerably less than full power, which assists 
in obtaining an accurate and steady note. At the same 
time the high tension supply can conveniently be taken 
from. the same generator for both valves. In order to 
simplify the diagram, the switching arrangements, for 
changing from ‘‘ call °’ to ‘‘ speech,” have been omitted. 


The Call Receiver. 


Fig. 2 shows the theoretical diagram of the call receiver 
in its simplest form. T, and T, are the telephone ter- 
minals of the radio receiver, and A is a coupling coil 
having the same order of impedance as a pair of tele- 
phones. This coil is variably coupled to the circuit EC, 
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control for telephony. The portion to the right of the dotted line 
is the calling apparatus. l 


Fig. 1.—Connections of a call transmitter equipped with 
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the latter being tuned to the frequency of the incoming 
note by the variable condenser E. The cell F maintains 
the grid of the valve V, at a negative potential to prevent 
an increase in the damping of the circuit EC by grid 
current. The circuit HL is exactly similar to EC, but 
the coupling between P and H has a fixed value. Parts 
J and K are the grid leak and grid condenser respectively, 


QIP 


Q 
CBI OLY 


A 


When the relay is 


Fig. 2.—Arrangement of a call receiver. 
actuated a bell rings. 


producing rectification in the valve V., or, in other words, 
a change of direct current through the relay R. Reaction 
is applied by means of the transformer N, the windings 
of which have to be very carefully chosen to suit the 
remainder of the circuit. The condensers K, and K, pro- 
vide an easy path for the alternating component of the 
plate current. 

The object of using this somewhat unusual method of. 
reaction lies in the fact that it will give the required effect 
over a considerable band of frequencies without readjust- 
ment, and is generally very stable. The increase of - 
sensitivity given by the reaction transformer is represented 
by an increase of 100 per cent. in the change of plate 
current for a given signal input. 


Operation of the Relay. 


The relay R is of the P.O. type, wound with a large 
number of turns of fine wire, so that it is operated with 
certainty by a very small current change. The safe value 
of the required current is approximately 0.3 milliampere. 
Tt will be realised that when no signal is coming in, there 
will be a steady plate current, which will hold the tongue 
of the relay over to ‘‘ mark.” Since ‘‘ grid leak ” recti- 
fication is used, the effect of a signal is to reduce the plate 
current so that the relay goes over to ‘‘space.’’ The 
delayed action relay is therefore connected up across the 
tongue and spacing contacts, as shown on the diagram. 
Condenser U and resistance W serve to minimise the 
sparking at the P.O. relay contacts. This secondary 
relay consists of a solenoid, Z, with an armature, D, 
which is attached to a piston working somewhat loosely: 
in a paraffin oil dashpot, X. The upward movement of 
D is retarded by the paraffin in the dashpot, while its 
downward movement is rapid, owing to the valves located 
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Calling Up by Wireless.— 
in the piston itself, which allow the oil to flow freely 


through 


them in an upward direction only. This relay 


is usually adjusted so that an uninterrupted current has 
to flow in the solenoid coil for about twenty seconds before 
the contacts at Y are closed by the upward movement of 
the armature. Morse signals, however strong, merely 
-cause the armature to move up and down through very 
short distances. The contacts at Y actuate an ordinary 
electric bell, which may be fixed at any point convenient 
to the operator. 

Calling-up apparatus of this description has been used 
successfully on lightships and lighthouses. 


Fig. 
scheme, 
respects. 


A Second Arrangement. 


3 shows the theoretical diagram of the second 
which differs from the above in two important 


(1) The call is in the form of a loud. speaker signal, 


instead of the ring of an ordinary electric bell. 


(2) The same piece of apparatus is used both to modu- 


late the transmitter, when sending out a call, and 


' to receive a similar call from the distant station. 

The method of working is briefly as follows: When 
receiving a call signal, the valve V, acts as a note filter, 
while the valve V, amplifies aperiodically. This pro- 


duces a 


strong sonic note in the loud-speaker, similar to 


that sent out by 2LO as a warning for the time signal. 
When it is desired to transmit a call, the filter valve V, 
is made to oscillate at the same audio frequency as that 
on which is receives when acting as a filter. The oscilla- 
tions produced are further magnified by the valve V,, and 
a very powerful note is given out by the loud-speaker. 
In order to modulate the radio transmitter, it is only 
necessary to hold the microphone in the trumpet. 


Connections of the Receiver. 


Referring to the diagram, T, and T, are the telephone 
terminals of the radio receiver, A is a coil variably 


coupled 


to the audio frequency oscillatory circuit BE. 


DC is a reaction coil wound in two sections ; the portion 
C is in action during reception to reduce the damping of 


LOUDSPEAKER 


TRANSMIT ~- HT + 
A o 


Fig. 3.—Another scheme. The operator's attention is attracted 
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by a note emitted from the loud-speaker. 
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the circuit BE, increasing the sensitivity as well as the 
selectivity. When transmitting a call, the second portion 
of the reaction coil is unshorted, causing the circuit BE 
to generate oscillations, which are passed on to the valve 
V, via the transformer G. When this extra portion of 
the reaction coil is unshorted, it is necessary to connect a 
condenser, F, in series with the tuning condenser E, in 
order that the transmitted note may be maintained at 


{By courtesy of Marconi's Wireless Telegraph Co., Ltd.) 
The Marconi Wireless Call Bell Receiver. 


exactly the same frequency as that to which the circuit 
tunes when receiving. The required amount df compensa- 
tion is very small, so that F will be large compared with 
E, but it will be easily realised that the received and 
transmitted frequencies must be practically identical, or 
the two stations will attempt to chase each other when 
tuning their note frequency circuits. However, it has 
been found that it is sufficient to make the condenser F 
variable in steps. 

With regard to the question of valves, almost any good 
receiving type is suitable, but normally dull emitters are 
used, since the apparatus is working continuously, and 
economy in filament consumption is of real importance. 

This type of call-up has the advantage that it is very 
simple and free from moving parts. However, the 
emitted signal is usually not so penetrating as an electric 
bell, and although the note filter greatly reduces the jam- 
ming signals, a strong spark station with a ‘‘ rough °’ note 
will come through as a kind of blurred mush in the loud- 
speaker. There are, however, a number of stations on 
which a simple device of this description can be employed 
very conveniently and with considerable economy {row 
the point of view of operators’ time. 
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A Section Devoted to Novelties and Practical Ideas. 


AERIAL LEAD-IN CONNECTIONS. 


When a receiver is to be used on 
diferent floors of the same building 
the system of wiring illustrated in the 
diagram will be found very con- 
venient. 

The aerial lead-in is connected on 
each floor to small terminal panels 
carrying two terminal sockets. From 
these sockets the aerial and earth 
connections are taken, the sockets on 
other floors being at the same time 
short circuited with a special plug. 
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Hew the serial lead-in may be arranged 
when the receiving apparatus is to be 
transferred from room to room. 


The terminal panels must be 
mounted near to the windows on each 
floor and the sections of the lead-in 
should be spaced away from the wall 
to avoid losses and capacity effects. 
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A TEST LAMP FOR FILAMENT 
CIRCUITS. — 

In the absence of a voltmeter, a 
test lamp is useful for ascertaining 
whether the correct voltage is being 
applied to the filament sockets of a 


A small lamp with bayonet fitting con- 

nected to the filament pins of a valve 

holder, provides a ready test of the 
filament circuits of a receiver. 


newly wired set. If the H.T. volt- 
age has been applied to the filament 
circuit through some fault in the wir- 


ing it will only result at the worst in - 


the burning-out of the comparatively 
cheap test lamp. 

It 1s convenient to mount the lamp 
on an old valve base which can then 
be rapidly inserted in each valve- 
holder in turn. The connections 
from the test lamp are jointed to the 
two filament legs and the lamp holder 
may be screwed into an ebonite disc 
made to fit the top of the valve base. 
A simpler, though perhaps not quite 
such a satisfactory method, would be 
to fill the valve base with molten 
pitch.—L. M. 


oo000 


PARALLEL CONNECTIONS FOR L.F. 
VALVES. 
Low-frequency amplifying valves 
of similar characteristics can be con- 
nected in parallel in the last stage of 
an amplifier to increase the volume 


from a loud-speaker. In this way an 
experimenter who has a number of 


general-purpose valves would be able 


to obtain good loud-speaker results 
without incurring the expense of a 
special power valve. 

An adaptor by means of which two 
valves may be connected in parallel 


in the last stage of an existing ampli- 


fier is illustrated in. the accompanying 
diagram. The valve pins on the 
lower side of the panel are connected 


to the valve-holders on the upper 
side, the corresponding sockets of 
which are connected across in 
parallel. 


© Oo © a9) 
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A simple adaptor for connecting valves 
in parallel. 


Valves in parallel are not capable 
of dealing with greater input ampli- 
tudes than each valve taken individu- 
ally would be capable of amplifying 
without distortion. It is useless, 
therefore, to attempt to cure distor- 
tion which is caused by excessive in- 
put amplitudes by connecting valves 
of the same type in parallel. Distor- 
tion of this kind can be cured only 
by using a valve in which the length 
of the part of the characteristic avail- 
able for amplification is greater.— 
E. J. S. 
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MAKING TAPPING POINTS. 
In winding a tapped cylindrical 
coil it. is generally best to wind the 


coil straight through from end to end 


and then to make the tappings by 
prising up turns with a sharp tool at 
‘the approximate points. 


WASHER 


‘COIL 
A simple metLod of making. tapping 


points on inuuctance windings. 


The operation will be greatly 
facilitated if a 4B.A. washer is first 
placed over the position and the wire 
lifted up through the central hole. 
A short piece of No. 18 S.W.G, bare 
copper wire inserted between the loop 
so formed and the washer, will pre- 
vent further movement, and will 
greatly assist the removal of the in- 
sulating covering from the wire prior 
to soldering.—H. N. 
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A VERNIER CONDENSER 
ADJUSTMENT. 

Of the three factors ‘governing 
the capacity of a condenser, the area 
of overlap of the plates and the dis- 
tance between them are frequently 
made adjustable in order to bring 
about variations of capacity. A very 
neat vernier adjustment for a vari- 
able air dielectric condenser can be 
obtained by varying the third factor 
—the dielectric constant. 


canon eS 10 eras eee, 
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A critical vernier condenser control may 

be arranged by mounting a -plate of mica 

so that it can be inserted between the 
fixed and moving plates. 


A mica or celluloid vane is mounted 
on a spindle passing through a bear- 
ing in the panel in such a way that it 
may be inserted between one of the 
fixed and one of the moving vanes of 
the condenser. Since the dielectric 
constant of the vane is greater than 
that of air, the capacity of the con- 
denser will’ be increased as the vane 
is inserted between the plates. 

An extremely fine adjustment of 
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capacity can be obtained with this ~ valves 60 volts is generally required 


method, which involves no structural 
alterations to the condenser.—T. B. 
ooo0°0 
PREVENTING CORROSION OF 
ACCUMULATOR TERMINALS. 

The corrosion of accumulator ter- 
minals is in nearly all cases due to 
the acid spray which escapes from the 
vents during the process of charging. 

The spray may be prevented from 
spreading over the top of the accu- 
mulator by fitting Jengths of rubber 
tubing to the vent flanges after re- 
moving the vents. The tubes should 
be from 12in. to 18in. in length and 
of fairly stiff texture. The rubber 
tubing reinforced with canvas which 
is used for hose piping is excellent for 
this purpose. 


ore 


Extension tubes fitted to the vents of an 

accumulator prevent the acid from spray- 

ing on to the metal parts of the terminals 
and causing corrosion. 

The true gases—-oxygen and hydro- 
gen—produced during the charge 
escape freely through the top of the 
tube, but the globules of acid thrown 
up by the bubbles of gas are con- 
fined to the tube and fall back into 
the accumulator.—F. W. 

0000 

H.T. BATTERY CONNECTIONS. 

When several tappings are taken 
from a high-tension battery, the cells 
between the lowest tapping and 


—H.T. are called upon jo deliver a ` 


larger current than cells nearer the 
positive end of the battery. The 
result is that the cells at the negative 
end of the battery become exhausted 
first, and are a source of great in- 
convenience when the whole of the 
battery is built in one block. 

In receivers employing modern 


for the H.F. and detector valves, and 
120 volts for the low-frequency am- 
plifiers. To meet these requirements 
it is best to. purchase two separate 
60-volt units and to connect them 
according to the diagram. Periodic- 
ally the connecting link from which 
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Connections of the H.T. battery to provide 

for even discharge by interchanging the 

sections which are subjected toa heavier 

load. 

the tapping to the H.F. valves is 
taken is changed from the bottom to 
the top of the battery, so that the 
distribution of current in the two 
halves may be reversed. In this way 
the batteries will be discharged evenly 
and become exhausted at the same 


` time.—R. E. A. 
oo0oo0oo0 
FIXING AN AERIAL TO A HIGH 
: TREE. 


When it is desired to attach an 
aerial to an unclimbable tree the fol- 
lowing method, which has proved 
successful on many previous occasions 
may be tried. 

A length of thread greater than 

twice the- height of the tree is 
attached to a suitable missile, such 
as a šin. hexagon nut, and pro- 
jected over the top of the tree from 
a catapult. The thread, which 
should be of good quality, is then 
used to pull a strong, light cord, by 
means of which the aerial may be 
raised. If the aerial is heavy the 
cord may be used to pull over rope 
of greater strength. 
' The cafapult should be of large 
size, tin, square rubber being neces- 
sary for a tree 8oft. in height. It is 
advisable to lay the thread in ‘the 
form of a zig-zag on the ground 
about soft. from the base of the tree 
in order that it may be quite free to 
rise when the missile is released.— 
R. H. B. 
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ACCUMULATORS FOR PLATE CURRENT. 


How to Make an H.T. Battery. 


By S. J. MATHEWS. 


HE dry cell battery is not by any means the ideal 

T method of supplving the necessary anode current 

for multivalve receivers. This specially applies 

to receivers using the modern small power valves which 

take a current in excess of that which the small cells of 
the dry battery can efficiently supply. 

Where the experimenter has electric light mains avail- 
able, different methods of using the high voltage supply 
can be adopted, but even with the best of them a slight 
hum is noticed in the telephones. This hum is swamped 
by loud signals, but is very annoying when trying to 
receive distant telephony. 


PITCH 


TEST 
TIIRE 


Pig. 1.—Sketch of a completed cejl, and the dimensions of the 
: parts. 


Undoubtedly the best method of supplying H.T. toa 
receiver is by means of a battery of accumulators, and 
contrary to the general impression these can be easily 
constructed at home. Such a battery is also very cheap 
to Construct ; the 60-cell battery shown in the photographs 
cost the author about 25s., complete with wooden stand. 


= Materials Required. 
Fach cell-of the battery consists of the following 
parts :— 

One gin. glass test tube. 
Two lead plates. 
One ebonite separator. 
One glass vent. 

These parts, and the complete cell are shown in Fig. 1. 

tr 
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mile Street, 


The plates are cut to the size and shape shown in 
Fig. 1 from sheet lead gin. thick. The number of 
plates will, of course, depend on the number of cells the 
reader wishes to make, and it should be remembered that 
two plates will be required for each cell. The battery 
shown in the, photograph is nominally 120 volts, and con- 
sists of 60 cells. Thus 120 plates had to be cut. The 
lead should be cut up into strips and shaped afterwards. 
The cutting can be done with a large pair of scissors 
or tin-snips. 


Making the Parts. 


The separators should next be made, and for this pur- 
pose a lathe is required. If such a tool is not available 
the work can be put out very cheaply. The separators 
are parted off a rod of ebonite gin. diameter, and the two 
holes, din. diameter, drilled afterwards; one is required 
for each cell. 

A length of glass tubing, such as is used in chemical 
laboratories, should now be obtained, and at the same 
time the test tubes can be purchased. The latter are 
quite cheap, and the aythor obtained a very good quality 
article from Messrs. Townson and Mercer, Ltd., Camo- 
E.C. They are about rin. diameter and 
4in, long. The glass tube is cut up into short lengths 
as shown in the figure to form the vents. One each cf 
the test tubes and vents are required for every cell of the 
battery. 


Assembling the Cells. 


/ The cells can now be assembled. First of all take two 
plates and push the short tangs into the two holes in an 
ebonite separator. The tangs, which will project through 
the ebonite, should be bent over slightly so as to hold the 
plates and the separator together. The whole is now 
carefully placed into a test tube, and this process should 
be repeated with all the cells it is desired to make. 


Yo DIA FINGER HOLE 
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Fig 2.—Arrangement of the battery rack. 
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Accumulators for Plate Current.— Ne 

Our next operation is that of sealing the cells, and for 
this purpose some pitch should be obtained. A word of 
warning is perhaps necessary here, as pitch is a dangerous 
material if not handled carefully. It should be melted 
in small quantities in an old saucepan, and on no account 
should a naked flame be allowed to get near it. 

The cells are first filled to within tin. of the top 


with silver sand, care being taken to see that it is per- . 
A glass vent tube is now placed in the centre - 


fectly dry. 
of each cell by pushing it a short distance into the sand. 
Then the molten pitch is poured in on top of the sand, 
filling the cell to the top. After the pitch has set it will 
be found quite easy to remove the silver sand by simply 
turning the cell upside down and letting it pour through 
the vent. The last few grains can be shaken out, but if 
a slight quantity of sand refuses to come out, leave it in, 
for it will do no harm. With the aid of a hot hat pin 
a small air hole should be made through the pitch. This 
is necessary when pouring acid through the vent. 


Arranging the Cells. 


The best plan for storing the cells is in racks of ten 
constructed as shown in Fig. 2, which is self-explana- 
tory. These racks can be put side by side into a box or 
stored one on top of another in another rack as shown in 
the photographs. The former method is more convenient 
if the battery has to be taken away for recharging, but 
in the author’s case electric light mains were available 
for charging, so that the method shown was adopted and 
the battery fixed to a wall, so taking very little floor 
space. Whatever method is adopted all woodwork 
should be given a coat of anti-sulphuric enamel. . The 
cells in each rack can now be connected up in series. 
A short length of lead wire is used for this purpose, the 
joint with the plates being soldered. When the racks 
have. been housed in their stand or box, these should also 


be connected up in series and suitable tappings made. ' 


The author made a tapping to each of the six racks, thus 
providing voltages of 20, 40, 60, 80, 10%, and 120. 
These tappings are taken to suitable terminals, a further 
terminal connecting to the plate intended for the common 
negative. Each cell should now be filled with best 
sulphuric acid, having a specific gravity of 1,200. 


Forming the Plates. 


Everything is now ready for the forming process, which’ 


is the chief part in the manufacture, and an electric light 
installation is absolutely necessary. About one-fifth of an 
ampere is required for forming the plates, and a suitable 
lamp or resistance must be connected in the circuit to 
pass this current when the cells are in series with it. 
The negative lead should be connected to the proposed 
negative terminal, and the positive to the highest positive 
tap, the current being switched on for half an hour. 
Now leave the battery for twelve hours, and then reverse 
the connections, 7.¢., positive main to negative terminal 
and negative main to highest positive tap, and switch on 
the current for another half hour. This is done seven 
times, reversing the direction ‘of the current on each 
occasion. 
The battery should now be connected the right way 
round and charged for one hour each evening for a week, 
A 22 
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View of the rear of the 60 cell battery, showing the cables con- 

nected to provide a suitable range of voltages. 
it being left untouched between the periods of charging. 
After this it should be quite ready for use, and if tested 
with a voltmeter should show a voltage of 2.5 volts per 
cell. It can now be discharged until each cell shows 
1.8 volts on a voltmeter, when it should be recharged in 
the ordinary manner. 


LOUD SPEAKER SERVICE IN CRYPT. 


GS? great was the attendance at the Church of St. 
Martin's-in-the-Fields, London, on the occasion of 
the broadcasting of the service on Sunday, May gth, that 
part of the congregation had to be accommodated in the 
crypt. Through the medium of Marconiphone loud- 
speakers they were able to participate in the entire service, 
which was reproduced with perfect clarity. 

The equipment consisted of two microphones placed 
opposite the pulpit and one on the choir stalls, these 
being connected to two ‘‘ A’’ amplifiers followed by an 
p” amplifier. The “ E ”? amplifier embodies three 
stages of resistance capacity coupling. 
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Events of the Week in Brief Review. 


NIPPED IN THE BUD. 
According to The Times, seven secret 
wireless transmitting stations have been 
seized by the police at Lisbon. 
Y oo00 
ESPERANTO FOLLOWS ENGLISH. 
The course of English lessons from the 
Vienna broadcasting. station was com- 
pleted on May 15th, and is being followed 
by lessons -in Esperanto. 
o000 
AMERICA’S BROADCASTING PROBLEMS. 
An attempt to clear up the present 
chaos in the American broadcasting 
system will probably be made in Septem- 
ber, when, it is understood, a national 
radio conference will be called. 
ooan 
CHINA AND WIRELESS BAN. 
The Central Chinese Government is 
arranging to lift the embargo on radio 


material and supplies, according to the — 


American Radio Relay League. 


cooo 
BROADCAST INTERFERENCE ON THE 
’' COAST 


Hastings, Worthing, and Yarmouth all 
report interference with broadcast recep: 
tion from. various- sourcęs. As might be 
expected, ship transmissions are held. to 
he partly. responsible, but Worthing 
listeners complain of ‘‘jamming ” from a 
French station which interferes badly 
with Bournemouth’s transmissions. The 


principal cause of complaint on the East — 


Coast is stated to be the Government 


station at Caister. 
oo0oo0o0 


NRRL HEARD IN BRITATN. 

Mr. J. Ridley (5NN), of South Nor- 
weod, London, S.E., has been successful 
in picking up short-wave signals from 
NRRL, the experimental station with the 
American Pacific Fleet, at present 
operated by Mr. F. H. Schnell, of the 
American Amateur Relay League. The 
transmission note was absolutely pure 
D.C., reports Mr. Ridley, and signals 
were received at approximately R7. 

Mr. Ridley is himself transmitting on 
45 and 25 metres every week-end. 

o0o000 
NOVEL TRANSMITTING REGULATIONS 
IN SWITZERLAND. 

A plan whereby amateur transmitters 
supervise their own activities and enforce 
their own rules is meeting with accept- 
ance in Switzerland, according to a Con- 
tinental correspondent. 

This scheme, suggested by M. Nuss- 
baum, Chief of the Government Radio 
Bureau, at a recent amateur conference, 
requires every transmitting amateur to 


to 


r 


join a society of transmitters with an 
approved set of rules which it is em- 
powered to enforce. Transgression of the 
rules will involve the cancellation of the 
transmitting permit. 

The number of licensed 
stations in Switzerland 
25,090. 
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GERMAN SHORT WAVE TESTS. 
A series of experimental transmissions 
during this month on a wavelength of 54 
metres is announced by the Telegraphen- 


receiving 
now exceeds 


THE MACMILLAN EXPEDITION. A 
special 20—metre transmitter, employing 
the Reinartze—Zenith circuit, hae been de 

signed forthe use of the MacMillan Arctic 
Expedition this summer. Our photograph 
shows the three designers of the instru- 


ment. (Left to right) Mr. H. C. Forbes, 
Lieut. John Reinartz and Dr. Kari E. 
Hassel. 


technische Reichsamt in Berlin. The 
signals, which will be in Morse, will be 
sent out thrice daily, during the periods 
from 2 p.m. to 2.20 p.m., 6 to 6.20 p.m., 
and 10 p.m. to 10.20 p.m. (B.§8.T.). 
They will be composed of a group of six 
Morse letters followed by an interval of 


~ eight seconds, continuing in this manner 


throughout each test. 
o000 
SHIP TO SHORE TELEPHONY. 
The experiments in ship to shore wire- 
less telephony which have recently beeu 


conducted at Southampton by the Mar- 
coni Company in conjunction with the 
Post Office have not been entirely success- 
ful, according to the Morning Post. The 
principal difficulty encountered has been 
“jamming,” and to obviate the trouble 
another site will probably be chosen for 
the land station. 
27000 
NEW SOCIETY AT WORTHING. 

The inaugural meeting of the Worthing 
Wireless Society, to be held on May 26th, 
will be the occasion of a lecture by 
Captain P. P. Eckersley, Chief Engineer 
of the B.B.C., whose subject will be 
“The History of Broadcasting in 
Britain.” 

His Worship the Mayor will preside, 
and it is hoped that the meeting will 
provide an excellent “send off” for the 
new venture. 


C000 
AUSTRIAN AMATEUR ACTIVITY. 
From the Technical Editor of the 


“Radio Woche,” Vienna, we learn that 
the principal amateur wireless organisa- 
tion in Austria is known as the ‘“ Ver- 


band der österreichischen Radio Klubs,” . 


and embrdces some eight or nine amateur 
societies. The ‘Freier Radiobund,’’ 
mentioned in a previous issue, is founded 
on a political basis. 


0000 


. A SPANISH PROBLEM 

“ To license or not to license ” is the 
problem which is now exerting the minds 
of the Spanish authorities in relation to 
private wireless stations. Discussing the 
question, the ‘‘ Heraldo de Madrid ” sup- 
ports the Madrid Wireless Committee, 
which urges the suppression of the licence 
system, on the ground that it is unreason- 
able to tax waves that come through the 
air. Such a tax, it is explained, is very 
difficult to collect, particularly as there 
is nothing easier than the concealment of 
apparatus. The journal advocates cus- 
toms dues on apparatus imported into the 
country, believing that the State will 
obtain far more revenue in this manner 
than in endeavouring to trace the clan- 


destine receivers which undoubtedly 
exist, 
w cooo 


NEWARK HEARD IN INDIA, 
Signals from G2NB (Mr. N. G. 
Baguley, Newark, Notts) have been 


' picked up on several recent occasions by 


the No. 5 Squadron R.A.F. Wireless Sec. 
tion at Kohat, India. The receiver con- 
sisted of a detector valve only. 
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FINNISH AMATEURS’ INTERNATIONAL 
PREFIX. | 


The Secretary of the Finnish Radio 


Amateur. League advises us that, from | 


April Ist, the nationality prefix for Fin- 
nish amateur transmissions is “ S,” and 
not SZ, as stated in an earlier issue. 
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A TRANSMITTER FOR EXPLORERS. 

A transmitter and receiver for the ex- 
press purpose of communicating with 
Arctic and tropical explorers is being 
erected at the offices of Radio Broadcast, 
New York City. Such an installation 
would appear superfluous in this country, 
but in America, where exploration almost 
amounts. to a pastime, the new plant 
should fulfil a useful function. It will 
work on short waves, and efforts will be 
made to maintain touch with explorers 
during both night and day. 


0000 


2KF HEARD IN PAPUA. 

An interesting QSL has reached Mr. 
J. A. Partridge (2KF), of Merton Park, 
from the wireless station at Port Moresby, 
Papua, where he was heard working with 
Australia on February 9th and 15th. 

The operator at Port Moresby remarks 
that it is strange that the greatest diffi- 
culty is experienced in working with 
Australia after 4 p.m. owing to heavy 
atmospherics, but British and American 
amateur stations are readable at any time. 
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RELAY CHAIN FOR CZECHO-SLOVAKIA. 

A chain of relay broadcasting stations 
is to be erected across Czecho-Slovakia. 
The sites chosen are Boheme, Moravia, 
and Slovakia. They will relay the prd- 
grammes from Prague. 


0000 ` 


THE SHIP'S ORCHESTRA REPEATER. 

On recent trips of the Canadian Pacific 
liner Afontclare, the White Star liner 
(‘edric and the R.M.S. Arlanza, the suc- 
cess has been demonstrated of a new 
form of equipment known as the ship’s 
orchestra repeater. By means of this 
installation music played in the saloon 
can be perfectly reproduced in other 
parts of the ship, thus permitting dancing 
on deck and allowing concerts to be 
enjoyed by many people who could not 
actually hear them at first hand. The 
largest installation, which was used cn 
the Montclare, comprised two Marconi 


magnetophones, three amplifiers and 
Marconiphone loud-speakers. 
zooo 


WIRELESS VERSUS PIRATES 


In order to cope with piratical attacks 
on vessels sailing between Hong Kong 
and adjacent Chinese ports, the Colonial 
Office suggests that local steamers be 
fitted with wireless and carry skilled 
operators. i 

0000 


BROADCASTING IN SPAIN AND. 
SWEDEN. 


Two new broadcasting stations are 
being erected by the Marconi Company 
in Stockholm and Madrid respectively. 
They will consist of the standard Mar- 
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coni 6 kw. “Q?” type installations as 
~ used in the main stations of the Britisk 


Broadcasting Company. 
oo00 


WIRELESS IN PORT. 

In cases of emergency merchant ships 
may now use their wireless transmitting 
apparatus inecertain specified harbours. 
These include the naval harbours of 
Portsmouth, Plymouth, Chatham, Sheer- 
ness, and Rosyth, and also the Port of 
London above Cross Ness. It is under- 
stood that only urgent ships’ service 
messages are permitted, and the circum- 
stances must besuch that the vessels are 
unable to communicate with the shore by 
other means owing to stress of weather 
or other causes. Broadcast listeners need 
not, therefore, fear any encroachment on 
their preserves. 


WIRELESS ON THE CAR. 
coach fitted with a General Radio eight- 
valve set and M.A.P. loud-speakers. It will 
be used for demonstration purposes during 


An Essex 


the coming summer. Good reception is 
obtainable without aerial or earth. 
MISUSE OF CALL SIGN. 


The call sign 2JG is apparently being 
misused by an illicit transmitter. The 
owner of the call sign is Mr. W. A. Seed, 
of Crigglestone, Wakeficld, and he would 
be glad of any information leading to the 
detection of the culprit. 


Cee eS eee eee eee eee ee ee ee re 2 ree ras 
. 


: BROADCASTING IN OTHER : 
: LANDS. : 


The issue of “The Wireless 
World,” to be dated May 27th, 
will be specially devoted to an 
account of the development of 
broadcasting outside the United 
Kingdom, and distinctive types 
of apparatus designed abroad 
will be reviewed. 
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COMPULSORY WIRELESS FOR 
JAPANESE SHIPS. 

In view of recent disasters, a bill is to 
be presented before the Japanese Parlia- 
ment enacting that all ships carrying 
more than fifty’ persons must install ade- 
quate wireless apparatus. A recent en- 
quiry has shown thet most vessels of 3,000 
tons and over carry wireless, but the new 
bill involves an enormous number cf 
smaller craft. 

ooa0a0 
REPORTS FROM 50K. 

Mr. F. Waller, Hon. Secretary of the 
Southend and District Radio Society. 
would welcome evidence which would lead 
to the detection of an unknown trans- 
mitter who is using the Society’s call 
sign 5QK. The Society’s apparatus is not 
at present in use, but reports of 5QK have 
been received from various localities, 
including Sutton, Surrey. 

oo00 


WRITTEN REPORTS, PLEASE. 

Mr. A. Turner (2X0), of 13, Elgin 
Avenue, London, W., is conducting a 
regular series of telephony experiments 
on Sunday evenings in connection with 
experiments with a new microphone. 
Whilst welcoming reports and criticisms 
on the transmissions, Mr. Turner wouid 
be glad if these were confined to written 
communications, as recently he has had a 
great number of interested callers at his 
house. 

The transmissions are on 195 metres, 
between 6.40 and 8 p.m. on Sundays. 

0000 


BROADCASTING FROM TOULOUSE. 

The new French broadcasting station 
at Toulouse, operating on 450 metres, is 
reported to be giving great satisfaction. 
According to our Paris correspondent, 
the transmissions have been heard at 


good strength in Brussels, Geneva, 
Zurich, Milan, Turin, Fiume, Madrid 
and Barcelona. 

0000 


AMATEUR TRANSMISSION IN HOLLAND. 


The proposed regulations for amateur 
transmitters in Holland are very far from 
acceptable, according to a Continental 
correspondent. Under the suggested 
arrangement, amateur transmission is 
restricted to the period between 7 and 9 
p.m., the wavelength not to exceed 200 
metres. The proposals include a trans- 
mitters’ tax of 50 gulden per annum, and 
one of the clauses enjoins that every 
transmitter must possess a receiver per- 
manently tuned to 600 metres, for the 
purpose of intercepting distress calls at 
sea. 

Considering the total ban on amateur 
transmission which has hitherto existed 
in Holland, we feel that Dutch amateurs 
should be glad to avail themselves of any 
concession which the Government may be 
prepared to grant. - 

0000 
FIRST “S.B.” IN FRANCE. 

The inaugural ceremony of the recent 
French Exposition of the Decorative Arts 
was simultaneously broadcast by all the 
French stations. This is the first occa- 
sion of simultaneous broadcasting on a 
large scale in France. 
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Detector = L.F. Set 
with a Tuned Airs 
Core Low=-frequency 


Filter Transformer. 


By A. P. CASTELLAIN, B.Sc, D.I.C. 


\ 


HEN stable high-frequency amplification is 
possibłe, it is quite a simple matter to obtain 
very selective reception. On short waves— 

below 100 metres—however, it appears none too easy to 
obtain direct high-frequency amplification, so that some 
other method of selective reception must be looked for. 

‘One obvious and widely used method is the supersonic 
heterodyne, which can be made exceedingly selective while 
being very simple to operate. 
back to this method is the number of valves required, 
which entails quite a large first cost in the matter of 
batteries as well. . 

There is another method which can be made to give 
even more selectivity than the super-heterodyne with only 
two, or, at most, three valves. This method may briefly 
be described as follows :— 

An ordinary oscillating detector valve is used, Fig. 1, 
followed by a special low-frequency amplifier which is 
sharply tuned to (say) 1,300 cycles per second, and is, 


therefore, practically insensitive to all other frequencies. _ 


The low-frequency amplifier contains a loose coupled 
transformer, with both primary and secondary windings 
tuned by means of fixed condensers to 1,300 cycles. In 
this way the transformer is made to have a very low 


Fig. 1.—An explanatory diagram of connections. Tuning condensers C, and C, may have 
and 0-00005 mfd. T, is an ordinary intervalve transformer. 


capacities of about 0:000 


However, the great draw- ~ 
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impedance primary for all frequencies, except the 1,300 
cycles, and hence behaves like a short-circuited normal 
type of transformer for all frequencies except the one to 
which it is tuned. . 

A typical amplification ‘frequency curve for such a 
transformer is given in Fig. 2. : 

The method of operation, then, is as follows :— 

The station required is heterodyned to give a 1,300-. 
cycle note in ’phones placed in the plate circuit of the 
oscillating detector. Let us suppose that there is another 
station very nearly on the same wavelength—so nearly 
that it is heterodyned to give a 1,000-cycle note in the 
‘phones. It-will, therefore, be extremely difficult to read 
the station required owing to the jamming of the other 
one. . 
` Tf the special L.F. amplifier now be put in circuit the 
signals of the station which is heterodyned to 1,300 
cycles will be amplified about sixteen times, while the 
unwanted station will come through at about its original 
strength. 

In practice it is found better to have an ordinary L.F. 
transformer in circuit for 
normal use, and a switch to 
put the special transformer in 
circuit instead when the res 
quired signal is jammed. 

The special transformer 
may be made to amplify even 
more than sixteen times (with 
a valve, of course) at 1,300 
cycles by the use of L.F. re- 
action. The circuits and 
apparatus used by the author 
are given in Figs. 1 and 3, 
while the illustrations, and 
Figs. 4 and 5. show 
the practical arrangement. 
The apparatus was mounted 
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Selective Morse Receiver.— 
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Fig. 2.—Typical resonance curve for the special transformer. 


on a board, and in the practical set comprises a loose 
coupled tuner with reaction from the first valve, and a 
pair of switches to put an ordinary inter-valve trans- 
former or the special circuit between the detector and 
note magnifier. The special circuit comprises two plug- 
in coils, L, and L}, a variable iron-cored coil, L,, and 
a low-frequency reaction coil, L,. Condensers C, and 
C, are for tuning the circuit, and have values of 0.1 mfd. 
and ọ.oor5 mfd. respectively; coils L, and L, are 
ordinary plug-in coils, being Igranic Nos. 1,500 and 
1,250. 

The variable iron-cored coil L, and the reaction 
coil L, are home made, and are sketched in Fig. 5. 


Arrangement of the apparatus used in the tests. 
The adjustable iron-cored inductance with the 
reaction coil lies between the front terminal strip and the tuning condensers. 
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A piece of ebonite tube, rin. in diameter by 3}in. long, is 
provided with two cheeks, slightly less than 14in. outside 
diameter, cut from sheet ebonite and stuck in position. 
The cheeks are 1łin. apart, and the space is wound with 
3,500 turns of No. 40 D.S.C. copper wire. A core is 
constructed of soft iron wire, by forming a bundle of the 
wires rin. long and }43in. diameter. Through the centre 
of the core is put a piece of brass rod which acts as an 
adjusting handle, and the ends of the core are bound 


with tinned copper wire which is then soldered. This 
camponent is easily made, 

and is sketched in Fig. 5. ° G 
Over the cheeks is placed f : C 5 
a piece of ebonite tube 2 ra 
1Zin. outside diameter Z Ls 2 
and 13in. long, and this yy E 


tube slides smoothly over 
the cheeks, as its internal 
diameter (14in.) is just a 
fraction larger than the 
diameter of the cheeks. 
This movable tube is the 
former for the reaction 


TIGHT 
COUPLED | bg 


Fig. 3.—The special transformer. 
C; and C, have capacities of 01 
and 00015 mfd. ch atari ; 
L, and L, are Igranic plug-in coils, 
Nos. 1,500 and 1,250. Is L; and 
L, are i a e a indicated in 


coil, and on it is wound 


1,500 turns of No. 40 D.S.C. copper wire. If the 


reader has the means for cutting a wide groove in the 
1Zin. tube, so much the better, as then winding is an 
easy matter; but, if not, the wire should be wound on 
carefully, and the turns run from side to side to prevent 
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Selective Morse Receiver.— 

slipping. The whole unit. may be mounted on two sup- 
ports as indicated. 

It will be seen that the two variable condensers are 
- mounted on a piece of ebonite. The larger of these, 
o.oor mfd., is in parallel 
with the aerial tuning coil, 
while the smaller one, 0.0005 
mfd., with vernier, tunes the 
closed circuit. By the. side 
of the aerial coil is the aerial 
and earth terminals. The 
other terminals, for the bat- 
teries and telephones, are 
also mounted on small pieces 
of ebonite, which are then 
screwed to the base. 

The remaing components 
can easily be identified ; 
thus there is the three-coil 
holder, mounted on a block 
of wood for convenience, the 

two filament rheostats, two 
` double - pole change - over 
switches, and two valve 
holders; also a grid con- 
denser and leak, both being 
of the tubular type. 

Some of the wiring is run 
through sleeving, to prevent 
the possibility of accidental 
contacts and short circuits ; 
these wires are laid near the 
surface of the board. Wires 
carrying H.F. currents are Fig. 4.—Wiring diagram. Ri. 
made as showt as Orattioable,.. ne een 
é pe peasonahly well spaced. 

he apparatus was found to work quite well without 
L.F. reaction, and use of the latter, although it certainly 
increased selectivity and signal strength, tended to run 
the dots and dashes cf the signal together at higher 


speeds. ) 
| SA 


Fig. 5.—Constructional detalls`of the adjustable iron-cored coil 
and the reaction coil. 
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grid leak of 2 megohms; C;, grid condenser of pe 0003 mfd.; Lo, . 
»250 turn coils ; i i 
Ci, Axed condenser 0-1 mfd., and Cz, 0-0015 mfd. 


4, adjustable iron-cored coil with reaction ‘coi “i 


Of course, thie? greit drawback to this method is that 
the transmitter wavelength must be quite constant, and 
also the receiving aerial must be fairly rigid, or the 
heterodyne note will wander. However, if much jam- 
ming is experienced, it is well worth while making up an 
amplifier as described here, and it would be interesting 
to have the results obtained by those who use it. 


. 


21-METRE TRANSMISSION FEAT. 


HE Metropolitan-Vickers Electrical Company, Ltd., 
have.just succeeded in encompassing the globe with 
a radio transmission on 21 metres. The transmissions 
were made from the experimental station G2AC at the 
Metropolitan-Vickers Research Department, Trafford 
Park, and the signals were picked up by Mr. Ralph 
Slade (Z4AG) of Dunedin, New Zealand. An interest- 
ing point is that the signals were received at noon, New 
Zealand time, so that by whatever route they travelled, 
they must have covered half the distance in daylight. 
It is proposed to continue the experiments with 
increased power and with the use of reflector aerials. 
Reports on reception would be welcomed by Mr. 
A. D. H. Fleming, Manager, Research Department, 
Metropolitan- Vickers Electrical Co., Ltd., Trafford Park, 
Manchester, England. ` 
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Secretaries of Local Clubs are invi'ed to send in for publicanon club news of general interes’. 


Norwich and District Radio Society. 

On Tuesday, May 5th, a most interest- 
ing lecture was delivered by Mr. Davies, 
representing the Marconi Osram Co. The 
subject was, of course, “Valves,” and 
the lecturer’s remarks were supplemented 
by a generous display of lantern slides 
and a very comprehensive array of valves 
of all sorts and sizes. — 

Mr. Davies dealt very exhaustively with 
his subject, and the intricate processes 
of manufacture were made clear by the 
various pictures thrown upon the screen. 

0000 


Woolwich Radio Society. 

An extremely efficent short wave set was 
recently demonstrated by Mr. Houghton. 
Special attention had been paid to the 
elimination of losses in coil holders, 
wiring connections and other vital parts, 
and a feature of the receiver was the 
smooth control over reaction. 

A very instructive visit was paid to 
the Burndept works at Blackheath on 
April llth, when Mr. F. Phillips, the 
chief engineer, explained with meticulous 
care, the many processes carried out in 
the manufacture of Burndept apparatus. 

Another interesting event was Mr. 
Beeson’s description, on April 15th, of 
a modified Reinartz receiver of his own 
construction, having a range from 100 to 
5,000 metres. ; 

As the result of an address by Mr. 
Lewis, on April 22nd, the Society has 
decided to support the Wireless League 
and to help in the formation of a Wool- 
wich branch. 

The society now rejoices in the posses- 
sion of a transmitting licence with the 
call sign SWS, and it is hoped.to begin 
transmitting work very shortly. 

Membership of the Society is open to 
all wireless enthusiasts in Woolwich and 
its neighbourhood. Enquiries will be 
warmly welcomed by the Hon. Secretary : 
Mr. H. J. South, 4%, Greenvale Road, 
Eltham, S.E.9. 


0000 


North Middlesex Wireless Club. 

An interesting scheme of short wave 
reception was explained by Mr. W. Gart- 
land on April 29th. 

In broad outline the receiver described 
was of the constant aerial type, for wave 
lengths up to 80 or 100 metres, only 
three turns of wire being used in the 
aerial circuit, while closed circuit coils 
varied from six to fifteen turns. An 
interesting feature of Mr. Gartland’s 
arrangement was the fact that the lower 
end of what is really the closed circuit 
was connected to the earth side of the 
aerial inductance. 
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NEWS FROM 
THE CLUBS: 


At the close of Mr. Gartland’s paper 
Mr. J. Bray described his ‘experiments 
on these low wavelengths. Although 
mainly on the same lines as the previous 
circuit, Mr. Bray’s arrangement differed 
in detail and gave plenty of scope to his 


listeners to experiment on similar lines.’ 


Hon. Secretary : Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 
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Wimbledon Radio Society. 


The Headquarters of the Society were 
crowded to overflowing on April 23rd, 
when a mock “trial by jury” of an oscil- 


-lating fiend was held. 


Mr. R. J. Tolton took the part of the 


FORTHCOMING EVENTS. 


WEDNESDAY, MAY 2ath. 
Golders Green and Hendon Radio Socicty. 
-~.4¢ 7.30 p.m. At the Club Hows: 
Willificla Way Lecture: ‘Mast and 
Acrial Equipment.” 


By Mr. W. J. 
T urberville-Crewxe. 


WEDNESDAY, MAY 77th. 


Radio Society of Great Britain.—At 6 p.m. 
(Tea at 5.30.) At the Institution of 
Electrical Enginecre, Savoy Place, 
W.C.2. Lecture: " The Rectification 


of Small Radio, le at Potential 


I ee By Mr. M. Colebrooke, 


Se. 


WEDNESDAY, JUNE 3rd. 


Institution of Electrical Engineers (Wire- 
lese Section).—At 6 p.m. (Light re- 
freshments at 5.30.) At the Institu- 
tion, Savoy Place, W’.C.2. Lecture: 
“The Effect of Wave Damping in 
Radio Signal Measurements.” 

Dr. R. L. Smith-Rose, M.Sc. 


prisoner, Hector O. Dyne, his defence 
being undertaken by Sir Ed. Burne-Toute 
K.C. (played by Mr. P. G. West), Sir 
A. Wanderplugge, K.C., H.T. (played by 
Mr. H. G. Oliver) prosecuting on behalf 
of the Wimbledon Radio Society. The 
prisoner denied the charge of oscillating, 
submitting that his accumulator was being 
recharged, his aerial had been com- 
mandeered for the weekly wash, and the 
cat having been put out for the night, 
he was unable to obtain a whisker to 
operate his set. Cross-examination revealed 
that he had borrowed an accumulator 
from Mr. L. T. Downe (C. P. Frost) and 
that the clothes hung on his aerial were 
not his own. Prosecuting counsel called 
Mr. I. Sawyer (C. E. P. Jones), an expert 
witness, to prove the charge, and he pro- 
duced one wave of the prisoner's oscilla- 
tion, which he had cut off with the edge 
of his sharp tuning, 

Counsel for the defence submitted that 
if the prisoner was guilty, then he was 
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All photographs published will be paid for. 


justified in his action in endeavouring to 
overcome the nuisance and annoyance 
caused to him by 2L0 who were trans- 
mitting their usual programme on the 
night in question. 

The prosecuting counsel contended that 
the burly monster (the prisoner) was a 
ruthless radiating ruffian, a horrid ham- 
handed heterodyner and an _ offemsive 
originator of oscillating undulations. 
“ Little he wracks,” said counsel, “of the 
rocks on which he wrecks our rheostats.”’ 

Mr. Justice P. O. Tenshul, in summing- 
up, said that he had never before met a 
set of more unreliable witnesses. 

The jury found the prisoner guilty, but 
recommended that the mercy of the court 
be shown to him, so that the judge, in 
passing sentence, remitted the maximum 
penalty of £100 to a fine of £99 19s. 119d, 
and ordered that his set should be con- 
fiscated and divided amongst the jury and 
himself. 
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Golders Green and Hendon Radio Society. 


A novel type of informal meeting was 
held on May 6th, when Mr. Frost 
brought his three-valve receiver and in- 
vited any member to wire up and test 
out various circuits with a view to find- 
ing which gave the best results. 

The Society’s Field Day has now been 
definitely postponed from Whit Senday 
to Sunday, June 7th, when experiments 
on a number of wavelengths will be tried 
out. It is hoped that on this occasion a 
few American amateurs will be worked 
in daylight. 

Particulars of the membership may be 
obtained from the hon. secretary, Mr. 
Crewe, 111, Prince’s Park Av., N.W.11L. 
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Northampton and District Amateur Radio 
Society. T 

At the last meeting of the , winter 
session Mr. C. T. Atkinson, of Leicester, 
lectured on ‘‘ Audio Frequency Amplifi- 
cation.” 

After dealing with some earlier methods 
of L.F. amplification, Mr. Atkinson gave 
a careful explanation of the work of the 
amplifying valve, ard devoted the majar 
portion of his remarks to the problem 
of overcoming distortion. ‘The respective 
merits of transformer, choke and resist- 
auce capacity coupling were discussed, 
and many obscure points which had 
puzzled the members were satisfactorily 
explained. 

Mr. Atkinson concluded with some 
useful hints on the general upkeep and 
improvement of wireless apparatus, 
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H. & B. VARIABLE CONDENSERS. 


The variable condensers supplied by 


Messrs. Hall & Brenard, Ltd., London 
Terminal Aerodrome, Croydon, Surrey, 
are very reasonable in price, and the 
standard of workmanship is quite equal 
to other condensers of this type. An 
ingenious stop for the moving vanes is 
used, consisting of an ebonite spacing 
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H. and B. variable condenser. 


washer of such a diameter that it provides 
a stop for both the minimum and maxi- 
mum positions. The condensers are avail- 
able with semi-circular and ‘‘ square-law ” 
vanes, and also with a three-plate vernier, 
actuated by an auxiliary spindle passing 
through the main spindle, which is drilled 
through from end to end. 
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DORWOOD CRYSTAL DETECTOR. 

The crystal holder and contact operat- 
ing mechanism are attached to the end 
Due of a frame which supports a cylin- 

rical glass cover whitened on the under- 
side. A claw is arranged to grip the crys- 
tal, forcing it down into firm contact with 
an irregular surface to ensure good con- 
nection. The tension spring is released 


by a small plunger, so that the crystal ` 
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can be rotated to make use of every avail- 
ablə part of its surface, and a movement 
is provided so that the crystal holder can 
be ` rotated. The mechanism which 


In the Dorwood detector provision is 


made for searching out ints over the 
entire crystal face. 


operates the catwhisker contact is ingeni- 
ous, and consists of a sliding pillar held 
on to the face of a cam by a small ten- 
sion spring. The cam is revolved by a 
knob which protrudes from the end of the 
detector, and its contour gives small move- 
ments to the pillar for a relatively large 
movement of the operating knob. 

The detector is a well-finished and 
durable instrument, but it is doubtful 
whether the many devices with which it 
is fitted, and which add to its complica- 
tion, render it suitable for the crystal 
user who is disinterested in technicalities. 
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THE MARCONIPHONE VARIOMETER. 
Users of variometers frequently extend 
the tuning range by fitting a switch to 
connect the windings either in series or 
arallel. The inclusion of such a switch, 


owever, not only takes panel space which 


The Marconiphone variomefer is fitted 
with an automatic series parallel switch. 
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may be needed for other components in 
a small set, but also necessitates some- 
what difficult wiring. This new vario- 
meter brings about the changes for a series 
and parallel connection of rotor and stator 
while rotating the spindle. Having com- 
pleted 180° of the dial with the windings 
series connected, a cam and spring 
mechanism fitted to the end of the rotor 
shaft connects the windings in parallel 
for the further rotation of the dial between 
180° and 360°. 

The switch mechanism consists of two 
blades which make contact. with one end 
of the rotor winding; one of them, when 
not in contact with the face of the cam, 
resting on a contact screw. This com- 
ponent should prove exceedingly useful 
for the construction of simple or compact 
receiving sets. i 
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CLIMAX AERIAL INSULATOR. 


Among the several accessories marketed 
by Climax Patents, Ltd., 182, Church 
Street, London, W.8, is a useful aerial 


Climax porcelain insulator (actual 
size). 


insulator.. Made of white porcelain, it 
measures about 2in. overall, is light in 
weight, and its glazed surface maintains 
a high degree of insulation. The three 
rings considerably increase the sur- 
face of leakage, whilst the distance 
between the holes to which aerial and 
halyard wires are attached presents an 
exceedingly low capacity. For nse even 
on the shortest wavelengths the single 
insulator at each end of the wire will 
probably be found sufficient, whilst for 
an aerial for broadcast reception purposes 
the insulator will be found particularly 
suitable, as it will cause only a alight 
sag, in the aerial wire. 

here is little doubt that a special grade 
of porcelain of high tensile strength is 
employed for the manufacture of this 
insulator, judging by the considerable pull 
that must be exerted upon it before it 
will fracture, and for the supporting of 
even the heaviest amateur aerials it can 
be relied upon to be of adequate strength. 
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THE STERLING “NON PONG ” VALVE 
HOLDER. 


There has long been a need for a rubber- 
supported valve holder which is non- 
microphonic in its action. The Sterling 
Telephone and Electric Co., in recognising 
this want, have for some while been 
supplying a valve holder in which 
‘Sorbo ” india rubber is used to render 
the supported valve non-microphopic. 
Although perfectly achieving this object, 
no provision was made when the valve 
was withdrawn to prevent the tearing 
apart of the valve holder plate from its 
rubber support. In the new pattern, how- 
ever, a valve can be forced into the holder 
and again withdrawn without dislodgin 
the valve holder proper from the moulded 
piste used for attaching to an instrument 
baseboard. Another feafure in the design 
is the bringing out of the filament, plate 


Sterling ‘‘ Non Pong” valve holder for 
baseboard mounting. 


and grid connections to tags for soldering, 
the two filament connections adjoining one 
another to simplify the wiring layout. 
Another model is also available in 
which four prongs projecting from the 
base of the holder . 
are used for making 
connection to the 
a n ti- microphone 
centre piece. In 
keeping with all 
other Sterling pro- 
ducts, this com- 
ponent is of high 
crade and well 
finished 
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PAPIER MACHÉ HORNS. 


Those readers who pay careful atten- 
tion to the musical quality obtainable 
from their receiving apparatus will wel- 
come the introduction by the Scientific 
Supply Stores, 80, Newington Causeway, 


Another type of Steriing antimicrophonic 
; vaive hoider. 


London, S.E.1, of a range of loud-speaker 
horns of new design and constructed in 
papier maché. 

lt is generally agreed that when the 
whole of the loud-speaker is entirely con- 
structed from metal that distortion occurs 
owing to the resonant effects which are 
produced by the metallic parts themselves 
possessing well-defined periods of oscilla- 
tion giving rise to undue magnification 
at certain and critical note frequencies. 
This action, which is sometimes referred 
to as a “ metallic effect,” is certainly 
avoided by constructing the horn from 
non-resonant materials, wood and ebonite 
sometimes being employed, and in this 
instance papier maché, which can, of 
course, be relied upon to have entirely 
uniform response at all frequencies. The 
surface, too, which is finished in a decora- 
tive old gold style, is rough, which, 
although adding to the artistic appear- 
ance, probably possesses properties assist- 
ing greatly towards producing pure sound 
reproduction. 


Specimens of the new papier maché loud speaker horns manufactured by the Scientific 
Supply Stores. 


A 32 


. making smooth and reliable contact. 


WAY 20th, 1925. 


The several types are supplied with 
metal adapters, but owing to the varying 
sizes of tube with which loud-speakers are 
fitted it may be necessary to attach an 
additional connecting piece to obtain a 
good fit on the metal mount of the 
diaphragm. 

Much has been written concerning the 
correct design of loud-speaker horns, and 
it is probable that the large model parade 
follows in shape the latest practice whic 
experience shows to be correct. Some idea 
of its approximate dimensions can be 
obtained b comparison with the Igranic 
intervalve transformer standing in the 
foreground in an accompanying illustra- 
tion. . eae 

USEFUL PIN AND SOCKET 
CONNECTOR. 

An improved form of pin and socket 
connector can now be obtained from 
Mesers. S. A. Lamplugh, Ltd., of Kings 
Road, Tyldesley, Birmingham. 

It is probably much more reliable in its 
action than the usual split pin type, 
The 


Reliable plug and socket connector. 


socket is obtainable with labels denotin 
the usual terminals of a receiving set both 
in red and black. 

The use of plug and socket connectors 
in wireless receiver design is to be recom- 
mended, and will be found to greatly 
facilitate the making of the many connec- 
tions necessary when bringing a receiver 
into operation. 


ITEMS FROM THE TRADE. 

In a recent issue mention was made of 
“ Crystic” solder, which has been placed 
on the market by Messrs. Geo. Mallins, 
of 448, Bordesley Green, Birmingham. 
This solder is excellent for wiring pur- 
poses, and we regret that the impression 
was given that it is intended for fixing 
crystals in their holders. 

o000 


In connection with the successful ex- 
change of signals on 20 metres between 
this country and Australia, it is inter- 
esting to note that Mr. E. J. Simmonds 
(20D) made use of Marconi Osram valves, 
types T.250 and D.E.Q. 


~ ©6000 


Owing to the number of wireless firms 
in Watford, some confusion has arisen 
as to the correct address of Messrs. Darco, 
Limited, radio engineers. The registered 
address of tho company is 77-79, High 
Street, Watford, and the works, situated 
in another part of the town, are entirely 
devoted to the production of Darco grid 
leaks and other Darco proprietary lines. 


MAY 20th, 1925. 
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THE IMPORTANCE OF EXPERIMENTING. 


A Talk Broadcast from 2L© by Mr. A. A. Campbell=Swinton, F.R.S., Past 


President of the Radio Society of Great 


T is an interesting question what 
I manner of men they were who 
made our great discoveries and 
inventions, and what were their voca- 
tions or professions in ordinary life. 
It might appear a reasonable sugges- 
tion, at first sight, that they would 
be found to be persons engaged in 
the professions to which their dis- 
coveries and inyentions applied, but 
enquiry shows that quite frequently 
this is by no means the case. 


Discoveries Made by Amateurs. 


For instance, take the subject of 
radio-telegraphy, and think who were 
the persons who originated it. Not 
one of them was a professional tele- 
graphist, though by the time wireless 
came into” being, telegraphy was 
quite an old-eytablished and large 
business, and ‘ telegraphists were 
quite numerous. | 

Wireless telegraphy in its origin owes its existence 
chiefly to University Professors of Physics: Clerk Max- 
well, of Cambridge, who predicted from his mathematics 
the principle of electro-magnetic radiation; Hertz, a 
German, who proved Maxwell’s theory experimentally ; 
the Frenchman, Branly, who showed how the radiations 
could be detected by the coherer ; the Italian, Righi, who, 
with his oscillator, gave improved facilities for the trans- 
mission of radio waves; and Oliver Lodge, who inde- 
pendently invented the coherer and first showed how it 
was possible, by means of that instrument and with 
Hertzian waves, to transmit telegraphic signals over 
quite considerable distances without wires. 

Maxwell, Hertz, Branly, Righi, and Lodge were all 
University professors of physics, with no telegraphic 
experience or connection. Then came Marconi with his 
practical and commercial views, and his laborious and 
prolonged experiments, which first made wireless tele- 


graphy into a thing of practical utility and started it on. 


its present marvellous career. Whatever he may be to- 
day, Marconi was certainly not a telegraphist when he 
first started in wireless. Indeed, he was then a very 
voung man who had only just completed his scholastic 
education. 


Early Contributions to Wireless. 


Nor is wireless telegraphy an exception, inasmuch that 
in its inception, at any rate, it owes but little to pro- 
fessionalism. History abounds with such cases. To go 
fully into this is beyond the time at my disposal, but the 
following information with regard to the authors of a few 
of our most famous discoveries is instructive. especially 


Mr. A. A. Campbell-Swinton, F.R.S. 


Britain, on Saturday, May 16th. 


in view of present-day educational 
controversies. An outstanding feature 
is that many of them had no profes- 
sional connection with science at all, 
but were amateurs pure and simple. 
Among these may be mentioned 
Robert Boyle, the famous discoverer 
of the law of the expansion of gases, 
who was a landed proprietor 
educated at Eton, and has been de- 
scribed as ‘‘ the father of chemistry 
and brother of the Earl of Cork.” 
Henry Cavendish, also, who dis- 
covered hydrogen and the composi- 
tion of water, and did much original 
work in electricity, besides devising 
the celebrated Cavendish experiment 
for ascertaining the weight of the 
earth, was a pure amateur, being the 
` grandson of the second Duke of 
Devonshire. He was very eccentric 
and very rich. Sir William Herschell, - 
_the famous astronomer, was by pro- 
fession an organist and a teacher of music. Priestley, 
who discovered oxygen, was a Presbyterian minister. 
Dalton, the distinguished chemist, who elaborated the 
atomic theory, was an assistant schoolmaster. Benjamin 
Franklin, who, with a kite, drew electricity from the 
clouds and thus established the identity between electri- 
city and lightning, was a self-educated printer. Benjamin 
Thomson, afterwards Count. Rumford, who contributed 
considerably to the theory of heat, began life as an 
assistant in a store. Franklin became United States 
Ambassador to England, while Rumford reorganised the 
Kingdom of Bavaria, and the pair are, perhaps, the only 
politicians—or, perhaps,in their case, one ought rather to 
say statesmen—who ever contributed anything of value 
to science. James Prescott Joule, who was the experi- 
mental founder of the great theory of the conservation of 
energy, and who first determined the mechanical equivalent 
of heat, was likewise an amateur, being by profession a 
brewer. 

Others were of the medical profession, as the famous 
Dr. Gilbert, of Colchester, physician to Queen Elizabeth, 
whose works on electricity and whose book, ‘‘ De Mag- 
nete,” are a monum 
Thomas Young, the 
ether and of the un- 
doctor.. Sir Isaac 
student, and afterw 
sity, and finally - 

Davy and Faraday. 
Royal Institution, ` 
experiment, which c 
plied elsewhere. i 
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THE STERLING “ NON PONG’? VALVE 
HOLDER. 


There has long been a need for a rubber- 
supported valve holder which is non- 
microphonic in its action. The Sterling 
Telephone and Electric Co., in recognising 
this want, have for some while been 
supplying a valve holder in which 
“ Sorbo ” india rubber is used to render 
the supported valve non-microphogic. 
Although perfectly achieving this object, 
uo provision was made when the valve 
was withdrawn to prevent the tearing 
apart of the valve holder plate from its 
rubber support. In the new pattern, how- 
ever, a valve can be forced into the holder 
and again withdrawn without dislodging 
the valve holder proper from the moulded 
piece used for attaching to an instrument 
baseboard. Another feafure in the design 
is the bringing out of the filament, plate 


Sterling ‘‘ Non Pong” valve holder for 
baseboard mounting. 


and grid connections to tags for soldering, 
the two filament connections adjoining one 
another to simplify the wiring layout. 
nother model is also available in 
which four prongs projecting from the 
base of the holder | 

are used for making | 
onnection to the 
a n ti- microphone 
centre piece. In 
keeping with all 
other Sterling pro- 
ducts, this com- 
ponent is of high 
grade and well 


finished 
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Those readers who pay careful atten- 
tion to the musical quality obtainable 
from their receiving apparatus will wel- 
come the introduction by the Scientific 
Supply Stores, 80, Newington Causeway, 


- ape- ud 
(Par we 


Another type of Sterling antimicrophonic 
. valve holder. 


London, S.E.1, of a range of loud-speaker 
horns of new design and constructed in 
papier maché. 

ìt is generally agreed that when the 
whole of the loud-speaker is entirely con- 
structed from metal that distortion occurs 
owing to the resonant effects which are 
produced by the metallic parts themselves 
possessing well-defined periods of oscilla- 
tion giving rise to undue magnification 
at certain and critical note frequencies. 
This action, which is sometimes referred 
to as a “ metallic effect,” is certainly 
avoided by constructing the horn from 
non-resonant materials, wood and ebonite 
sometimes being employed, and in this 
instance papier maché, which can, of 
course, be relied upon to have entirely 
uniform response at all frequencies. The 
surface, too, which is finished in a decora- 
tive old gold style, is rough, which, 
although adding to the artistic appear- 
ance, probably possesses properties assist- 
ing greatly towards producing pure sound 
reproduction. 
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Specimens of the new papier maché loud speaker horns manufactured by the Scientific 
Supply Stores. 
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The several types are supplied with 
metal adapters, but owing to the varying 
sizes of tube with which loud-speakers are 
fitted it may be necessary to attach an 
additional connecting piece to obtain a 
good fit on the metal mount of the 
diaphragm. 

Much has been written concerning the 
correct design of loud-speaker horns, and 
it is probable that the large model closely 
follows in shape the latest practice which 
experience shows to be correct. Some idea 
of its approximate dimensions can be 
obtained by comparison with the Igranic 
intervalve transformer standing in the 
foreground in an accompanying’ illustra- 
tion. 


An improved form of pin and socket 
connector can now be obtained from 
Mesers. S. A. Lamplugh, Ltd., of Kings 
Road, Tyldesley, Birmingham. 

It is probably much more reliable in its 
action than the usual split pin type, 
. making smooth and reliable contact. The 


Reliable plug and socket connector. 


socket is obtainable with labels denoting 
the usual terminals of a receiving set both 
in red and black. 

The use of plug and socket connectors 
in wireless receiver design is to be recom- 
mended, and will be found to greatly 
facilitate the making of the many connec- 
tions necessary when bringing a receiver 
into operation. 


ITEMS FROM THE TRADE. 

In a recent issue mention was made of 
“ Crystic” solder, which has been placed 
on the market by Messra. Geo. Mallins, 
of 448, Bordesley Green, Birmingham. 
This solder is excellent for wiring pur- 
poses, and we regret that the impression 
was given that it is intended for fixing 
crystals in their holders. 
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In connection with the successful ex- 
change of signals on 20 metres between 
this country and Australia, it is imter- 
esting to note that Mr. E. J. Simmonds 
(20D) made use of Marconi Osram valwes, 
types T.250 and D.E.Q. 
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Owing to the number of wireless firms 
in Watford, some confusion has arisen 
as to the correct address of Messrs. Darco, 
Limited, radio engineers. The registered 
address of the company is 77-79, High 


Street, Watford, and the works, sitezated 


in another part of the town, are entirely 
devoted to the production of Darco grid 
leaks and other Darco proprietary Hnea 
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THE IMPORTANCE OF EXPERIMENTING. 


A Talk Broadcast from 2L© by Mr. A. A. Campbell=Swinton, F.R.S., Past 
President of the Radio Society of Great Britain, on Saturday, May 16th. 


manner of men they were who 

made our great discoveries and 
inventions, and what were their voca- 
tions or professions in ordinary life. 
It might appear a reasonable sugges- 
tion, at first sight, that they would 
be found to be persons engaged in 
the professions to which their dis- 
coveries and inventions applied, but 
enquiry shows that quite frequently 
this is by no means the case. 


[I is an interesting question what 


Discoveries Made by Amateurs. 


For instance, take the subject of 
radio-telegraphy, and think who were 
the persons who originated it. Not 
one of them was a professional tele- 
graphist, though by the time wireless 


came into being, telegraphy was 
quite an old-eytablished and large 
business, and \ telegraphists were 


quite numẹrous. | 

Wireless telegraphy in its origin owes its existence 
chiefly to University Professors of Physics: Clerk Max- 
well, of Cambridge, who predicted from his mathematics 
the principle of electro-magnetic radiation; Hertz, a 
German, who proved Maxwell’s theory experimentally ; 
the Frenchman, Branly, who showed how the radiations 
could be detected by the coherer ; the Italian, Righi, who, 
with his oscillator, gave improved facilities for the trans- 
mission of radio waves; and Oliver Lodge, who inde- 
pendently invented the coherer and first showed how it 
was possible, by means of that instrument and with 
Hertzian waves, to transmit telegraphic signals over 
quite considerable distances without wires. 

Maxwell, Hertz, Branly, Righi, and Lodge were all 
University professors of physics, with no telegraphic 
experience or connection. Then came Marconi with his 
practical and commercial views, and his laborious and 
prolonged experiments, which first made wireless tele- 
graphy into a thing of practical utility and started it on 
its present marvellous career. Whatever he may be to- 
day, Marconi was certainly not a telegraphist when he 
first started in wireless. Indeed, he was then a very 
voung man who had only just completed his scholastic 
education. | 


Early Contributions to Wireless. 


_Nor is wireless telegraphy an exception, inasmuch that 
in its inception, at any rate, it owes but little to pro- 
fessionalism. History abounds with such cases. To go 
fully into this is beyond the time at my disposal, but the 
foltowing information with regard to the authors of a few 
of our most famous discoveries is instructive. especially 


Mr. A. A. Camphell-Swinton, F.R.S. 


in view of present-day educational 
controversies. An outstanding feature 
is that many of them had no profes- 
sional connection with science at all, 
but were amateurs pure and simple. 
Among these may be mentioned 
Robert Boyle,-the famous discoverer 
of the law of the expansion of gases, 
who was a landed proprietor 
educated at Eton, and has been de- 
scribed as ‘‘ the father of chemistry 
and brother of the Earl of Cork.” 
Henry Cavendish, also, who dis- 
covered hydrogen and the composi- 
tion of water, and did much original 
work in electricity, besides devising 
the celebrated Cavendish experiment 
for ascertaining the weight of the 
earth, was a pure amateur, being the 
grandson of the second Duke of 
Devonshire. He was very eccentric 
and very rich. Sir William Herschell, 
the famous astronomer, was by pro- 
fession an organist and a teacher of music. Priestley, 
who discovered oxygen, was a Presbyterian minister. 
Dalton, the distinguished chemist, who elaborated the 
atomic theory, was an assistant schoolmaster. Benjamin 
Franklin, who, with a kite, drew electricity from the 
clouds and thus established the identity between electri- 
city and lightning, was a self-educated printer. Benjamin 
Thomson, afterwards Count Rumford, who contributed 
considerably to the theory of heat, began life as an 
assistant in a store. Franklin became United States 
Ambassador to England, while Rumford reorganised the 
Kingdom of Bavaria, and the pair are, perhaps, the only 
politicians—or, perhaps,in their case, one ought rather to 
say statesmen—who ever contributed anything of value 
to science. James Prescott Joule, who was the experi- 
mental founder of the great theory of the conservation of 
energy, and who first determined the mechanical equivalent 
of heat, was likewise an amateur, being by profession a 
brewer. 

Others were of the medical profession. as the famous 
Dr. Gilbert, of Colchester, physician to Queen Elizabeth, 
whose works on electricity and whose book,,‘' De Mag- 
nete,” are a monunyest. His engagement by the B.B.C. 
Thomas Young, thevas arranged after much difficulty, and 
ether and of the um an achievement of special importance. 


doctor.- Sir Isaac | PEA 

student, and afterw The B.B.C. and the Theatres. 

sitv. and finally As an example of the harmful effects 
RO A ->f premature publicity, the disclosure 
Davy and Faraday- ncerning a projected agreement between 
Royal Institution, he theatre managers and the B.B.C. for 
experiment, which dhe broadcasting of plays would be hard 
plied elsewhere. p beat. Many papers announced that an 
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The Importance of Experimenting.— 
being the son of a wood-carver, who became assistant to 
a surgeon; and Faraday the son of a blacksmith, and a 
bookbinder’s apprentice, who had the good fortune to 
attract Davy’s attention and. to become his assistant, and 
afterwards his successor. It is noteworthy that but few 
of these great men had the advantage of early scientific 
training. 

The case of some of the world's greatest inventors is 
also interesting. James Watt began life as a mathe- 
matical instrument maker. George Stephenson was a 
colliery fireman who only learnf reading, writing, and 
arithmetic after he was grown up. Arkwright, the great 
Inventor of cotton-spinning machinery, was a barber. 
Daguerre, one of the principal inventors of photography, 
was a scene painter: Sturgeon, the inventor of the electro- 
magnet, was a private soldier, and carried out his earlier 
experiments within barrack walls. Morse, of telegraphic 
instrument and code fame, was a painter and sculptor. 
Alexander Graham Bell, the inventor of the telephone, 
a teacher of the deaf and dumb. David Hughes, the 
inventor of the type-printing telegraph and of the micro- 
phone, a professor of music. Edison, a railway news- 
bov, practically self-taught. Williams, afterwards Lord 
Armstrong, the inventor of hydraulic power distribution, 
and celebrated for his gun, a practising solicitor till he 
was thirty-five vears of age. 


Genius Needs No Teaching. 


All this goes to show that inventors are born and not 
made, and that, at any rate in numerous cases, genius 
can dispense with teachings from outside. 

How a great scientific discovery can be made prac- 
tically by accident is evidenced by that of the X-ravs. 
As Sir Oliver Lodge has recently very happily expressed 
it. Röntgen was simply messing about with a Crookes 
tube and happened to notice that a neighbouring screen 
covered with some fluorescent material lighted up. He 
could not have been looking for what he found, as the 
rays were quite unknown and entirely unexpected. It is 
surprising that Crookes, in working all his careful experi- 
ments with his tubes in many of which he used fluorescent 
material, had not noticed the same phenomenon. There 
is a story that he actually found that a box of photo- 
graphic plates that lay on his laboratory table had become 
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Calls Heard. 


Extracts from Readers’ 
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mysteriously fogged, no ‘doubt by the rays from his tubes, ` 
but the cause did not occur to ma, and he never followed 
it up, 

We see, therefore, how any person of hE she 
makes scientific experiments may possibly make an im- 
portant discovery, as did Röntgen. It is often much 
more a question of acute powers of observation than of 
any special amount of knowledge ; indeed, . too much 
knowledge, of what has been done in the past may inter- 
fere with originality, and. even put off an experimenter 
from trying things which in the light of past experience 
may not seem likely to come off. 

Here, then, we see the reason for the importance of 
cuitivating scientific research of every description, not 
The 
more experimenters there are the more likely it is that- 
we shall have new discoveries and new inventions. 


The New Wireless Bill an Obstruction to Invention. 


The Radio Society of Great Britain, as also the 

Institution of Electrical Engineers and the Royal. 
Society, are taking considerable interest in the new 
Rill before Parliament dealing with wireless tele- 
graphy and signalling, and especially with those 
clauses in the Bill which regulate wireless experimenting. 
Regulations there have, of course, to be, so as ta avoid 
interference with other transmissions, but it is hoped 
that these regulations may be of such a nature as to give 
the experimenter as much freedom as can be safely 
allowed. 
As we have seen, wireless telegraphy was originated 
not by professional telegraphists but by persons who, so 
far as telegraphy is concerned, were really amateurs ; 
while it is also a fact that many of its later develop- 
ments. such as the invention of the valve by Dr. Fleming, 
the addition of the third electrode which converted the 
valve into an amplifier, by de Forrest, have also been 
due not to telegraphists but to physicists. Again, quite 
recently such remarkable work in the way of the use of 
short waves for very long-distance transmission has been 
carried out by persons who were amateurs pure and simple. 
Thus, if we wish the science of wireless to progress in 
the future as it has done in the past, experimenters of 
all descriptions should be given every scope and 
encouragement. i 
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TOPICALITIES FROM 


The Derby. 

In official circles there has been a good 
deal of dubiety over the proposal to 
broadcast the Derby, It was felt that ii 
sanction were obtained it might be 
regarded as giving official recognition to 
horse-racing. In Press circles it was 
feared that- it would mean the introduc- 
tion of the thin end of the wedge in that 
the shouts of the crowd would reveal to 
listeners throughout the country the name 


of the winning horse, and so impinge on 
the interests of the evening newspapers. 
2000 


Solving the Problem. 

The difficulty was surmounted by the 
undertaking of the B.B.C. to instal the 
microphone at Tattenham Corner only ; to 
provide a land line from that spot to the 
nearest existing land line, half a mile 
distant, and transmit only the sounds 
from Tattenham Corner, which will in- 
clude the shouts of the bookmakers, the 
thud of the horses’ hoofs as they flash 
past on their way up the “straight to 
the winning post, and the noises of the 


crowd. 
e000 


The Third Attempt. 

The B.B.C. tried to carry through a 
similar plan last year and the year before. 
The third attempt has been successful. 

o0o000 


A Live Wireless Society. 

Some time ago listeners in the neigh- 
bourhood of the East Coast from Shering- 
ham in Norfolk to as far south as Hast- 
ings, Sussex, suffered from interference 
in 5XX. from a Post Office station. After 
a period of quiescence the station was 
recently restarted for experimental pur- 
poses. The Yarmouth Radio Society 
reported that the station was working on 
1,400 metres C.W., entirely blocking out 
reception over a large area of Norfolk. 
As a result of representations to the Post 
Office through the Yarmouth Radio 
Society the interference has been practic- 
ally eliminated, which shows that a live 
Radio Society is of considerable value to 
listeners, who should, therefore, support 
their local societies in every way possible. 

o00n0n 


French Stations. 


It is said that some of the French 
Stations have become the disturbers of 
the wireless peace of Europe. Petit 
Parisien station has been interfering 
with several other continental stations, 
and with the best intentions in the world 
Petit Parisien has been trying to avoid 
interference; but the effect has not been 
altogether satisfactory from Britain’s 
point of view, as several of the B.B.C. 


FUTURE FEATURES. 
Sunday, May 24th. 
Lonpon.—2.30 p.m., Empire Day 

Thanksgiving Service. Relayed 
from the Stadium, Wembley. 
S.B. to all Stations. 
Lonpon.—9 p.m., De Groot and the 
Piccadilly Orchestra. 
Monday, May 25th. 
Lonpon.—8 p.m., ‘‘ Back to 1913.” 


BirMincHAM.—8 p.m.,  Music— 
Humour—Drama. 
BovurnemoutH.—8.15 p.m., The 
Bournemouth Municipal Or- 
chestra : Conductor, Sir Dan 
Godfrey. 
Tuesday, May 26th. 
Loxpox.—8 p.m., Russian Pro- 
gramme : Conducted by 
Eugene Goossens. 
. Wednesday, May 27th. 
BirMINGHAM.—8—10 p.m., Cham- 
ber Music Programme. 
Grascow.—8—10 p.m., Symphony 
Concert. 
Thursday, May 28th. 
Lonpon.—8 p.m., Chamber Music 
Evening. 
BinMINGHAM.—8 p.m., Musical 
Comedy: ‘‘Cupid and the 
Ogre.” 

BeLFast.—7.30 p.m., Instrumental 
Music and Musical Comedy. 
Friday, May 29th. 
Lonnon.—8 p.m., The Wireless 
Symphony Orchestra: Con- 

ducted by Percy Pitt. 
“ WINNERS.” 

A Revusīcat EXTRAVAGANZA IN 
THREE ACTS. 
BournemoutTH.—8 p.m., ‘‘ Bourne- 
mouth calling Poland.” 


MANCHESTER.—8 p.m., ‘‘ Musicians 


make Merry.” $ 
Grascow.—8 p.m., Popular Por- 
traits. 
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SAVOY. HILL: 


Stations have been heterodyned by Petit 
Parisien’s attempts to find a distinctive 
wavelength of its own. It is singular 
that Toulouse on 360 metres (London's 
wavelength) is not clashing with 2LO, 
whereas Cadiz on a similar wavelength 
has been causing a good deal of trouble. 


Oooo 


Good-bye to the Straight Talk ? 

The question of the broadcasting of 
Talks will presently be reviewed. There 
is Certaitily a big demand for the 
abohtion of the ‘‘straight talk ’’—that is 
the Talk unrelieved by comment or other 
interruption. While in the meantime 
experiments are being made to ascertain 
whether the “debate ” style of Talk will 
prove more popular, it is felt that some- 


: - thing more needs to be done to hold the 


interest of a large body of listeners. 
This is a point which the officials have 
under consideration. 

S 0000 


‘Inside’? Broadcasts. 

As regards Talks delivered from the 
studios, I am assured that the B.B.C. is 
always provided with a copy of the Talk 
in advance, although anything in the 
nature of a censorship is seldom called 
for. Anyhow, the result of the miniature 
storm which was created by Miss West’s 
recent speech will be a tightening up of 
the procedure, and all people concerned 
in outside broadcasts will be warned to 
keep off politics. ` 

oo 
A Mohawk Singer for 2L0. 

Os-ke-non-ton, a Canadian Indian, 
whose name interpreted means “ Running 
Deer,’ and who has broadcast a good 
deal in America, will be included in the 
programme from 2LO on June Sth, when 
a programme entitled “ From the New 
World ”’ is to be given. 

He is a Mohawk singer who is said to 
be the best exponent of Indian music 
on the American Continent. His inter- 
pretation of Indian songs is based on the 
experiences of a childhood spent in 
paddling his canoe on the Mississippi, in 
friendship with the creatures of tho 
forest, and in catching the wary inhabit- 
ants of the pools and lakes of the Far 
West. His engagement by the B.B.C. 
was arranged after much difficulty, and 
is an achievement of special importance. 

o000 


The B.B.C. and the Theatres. 

As an example of the harmful effects 
of premature publicity, the disclosure 
concerning a projected agreement between 
the theatre managers and the B.B.C. for 
the broadcasting of plays would be hard 
to beat. Many papers announced that an 
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agreement had been concluded, and pro- 
ceeded to give details which to a large 
extent accurately reflected what was in 
the minds of both parties; but owing to 
the unauthorised publicity the clock has 
been put back, and I am told that it 
would not be surprising if a satisfactory 
settlement were postponed. 


coooc 


Famous Artists to Broadcast. 


On each Wednesday in future, from 
10.40 to 11 p.m., it is hoped that a special 
feature will be included in the broadcast 
programme from 2LO and other stations. 
Arrangements have already been made for 
Wednesdays in May and June, and the 
artists will include Madame Kirkby 
Lunn, the famous contralto, The Fisk 
Jubilee Singers, a party of five coloured 
Americans with a considerable reputation, 
and Mr. Bransby Williams, the well- 
known impressionist. 


coocoo 


The Nightingale to Broadcast. 


The song of the nightingale may be 
broadcast from Miss Beatrice Harrison’s 
residence at Oxted, Surrey. on May 30- 
31, between 11.30 p.m. and 12.39 a.m. 
It is not expected that it will be possible 
to get the microphone nearer to the birds 
than a distance of about thirty yards, 
and precautions, therefore, will have to 
be taken to cut down extraneous sounds, 
such as the sound of rustling leaves 
and other noises of nature which can 
so easily be heard on quiet nights in 
the woods. 
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Difficulties. 

The difficulties of broadcasting from an 
open spot are acceptuated by many minor 
interferences. The buzzing of flies, for 
instance, must be eliminated as far as 
possible; even the midges cause a good 
deal of inconvenience, as they are 
attracted to the microphone by the heat- 
ing up of the magnetising coil when using 
heavy current to make it ultra-sensitive. 
Then suitable corrections have to be 
applied in the amplifiers on the spot to 
make the song of the nightingale pre- 


dominant, and to reduce all other sounds. 


`~ 
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Land Line Troubles. 


Noises are @lso apt to be noticeable on 
the land lines used between the Surrey 
woods and 2L0. To overcome these, the 
largest amount of amplification must be 
used at the country end instead of the 
usual method of amplification at the dis- 
tant end. Extensive amplification at 2LO 
must also be introduced before the birds’ 
pong is transferred to the transmitter. 
And, above all, is the possibility that 
when all arrangements have been made 
the birds may not sing. But Miss 
Harrison will, of course, play her ’cello 
in the woods, and it is seldom that the 
birds do not respond. 


coocoo 


The Sea that Wouldn’t Respond ! 


Which reminds an official of the B.B.C. 
with whom I was discussing the difficul- 
ties of outside broadcasting that on one 
occasion elaborate ‘plans were made for 


EXPERIMENTS AT KDKA. The oscillating unit which forms part of the new experimental 
- equipment at KDKA, East Pittsburg, U.S.A. 
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broadcasting the sound of the sea; the 
item was published in the programme, 
but when the great night arrived the sea 
was as calm as a mill-pond. 

oo00 


Radio Revue. 

Radio revue is taking the place of 
radio drama during the summer months at 
Manchester. No one will be so un- 
wise as to try to define ‘‘revue,’’ which, 
in the studio, at any rate, is just an ex- 
cuse for providing a cheerful and varied 
evening—songs, musical entr‘acte, and 
sketches being strung together in a happy- 
go-lucky sort of way. 

0000 


An Advantage. 


Revue has a great advantage over radio 
drama in that whenever the inevitable 
shower puts a temporary stop to tennis, 
or the garden, one can cut in anywhere. 
June Ist will see ‘‘The 7.30 Bevue” 
running into yet a 3rd edition, with the 
same company in entirely new songs and 
sketches. 

cooo 
Morse. 


Considerable Morse interference is 
occurring, and French trawlers are said 
to be among the worst offenders. A 
listener the other day declared his belief 
that every time a French trawler caught 
a fish a wireless message on one or other 
of the British wavelengths was sent to 
the trawler’s home port announcing the 
gladsome news. 

ooo0ooọo 


Wavelengths. 

Details were published in a certain 
newspaper the other day of changes in 
the wavelengths of British broadcasting 
stations. Generally the variations were 
not more than one or two metres, except 
in the case of 2LO’s wavelength—given 
as 360 metres. It is not necessary to 
attach any significence to the published 
alterations. Always an error of plus 1 
or minus 1 is allowed in fixing wave- 
lengths, and the average set is not suff- 
ciently selective to secure the perfect 
adjustment which will fine a difference 
down to one or two metres. 


oo00 


A Studio Audience ? 

Broadcast artists have sometimes been 
heard to declare that they feel that tbey 
could do a good deal better before the 
microphone if they were in touch with 
an audience, be it small or large, for the 
sake of the inspiration which they woatd 
derive from an almost unconscious recog- 


nition of the effect which they were 
creating. 

The question whether radio plays 
should not be given with a visible 


audience who would applaud or otherwise 
express their feelings has under 
cuusideration. Facilities for accommodat- 
ing an audience are none too easy, other 
than in a public hall or theatre. Lf this 
difficulty could be overcome, it ie generally 
agreed that it would be to the benefit 
of broadcasting to have an audience at 
the transmitting end, which would add 
a good deal to the roality of broadcasting. 
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last thirty years in the manufacture and applica- 

tion of the accumulator battery was afforded 
during a recent Press visit to the works of the Chloride 
Electrical Storage Co., Ltd., at Clifton. Junction, near 
Manchester. 

In the accompanying photographs an interesting com- 
parison is provided by the appearance of the Exide Works 
at the end of the last century and their appearance to-day. 
In 1893 the works -at Clifton were more or less experi- 
mental. They had no claims to pretension, and con- 
sisted of one low shed and one tall chimney. To appre- 
ciate their subsequent growth and development, it is only 
necessary to glance at the photograph below. 

The insistent demand for more batteries requires con- 
tinual extensions, the latest additions to the works being 
six new sheds—two to house the joiners’ machine shops, 
two for dealing with wood separators, one for packing 
car starting batteries, and 
one for forming plates. 
Another shed is being erected 
for batteries in celluloid 
boxes. 

In the early days the bat- 
teries were made chiefly, if 
not solely, for stationary 
purposes, providing a stand- 
by in cases of emergency, 
such as the failure of gene- 
rators. The working staff 
was comparatively small, 
and the plant, up-to-date at 
that time, was soon found to 
be inadequate. Continuous 
improvements and expansions 
have taken place ever since. 

One of the most interest- 
ing features of the accumu- 
lator battery is its adapta- 


A N idea of the changes which have taken place in the 


Growth of the “ Exide” Works. 
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The development of the 
accumulator battery has co- 
incided very closely with the 
growth of The Chloride 
Electrical Storage Company, 
Ltd., from whose works at 
Clifton Junction, near Man- 
chester, electrical accumu- 
lators have been produced 
for more than thirty years. 
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bility for a variety of purposes. It is employed to light 
country houses far away from electric mains, and its use 
is increasing as a valuable emergency plant in hospitals, 
schools, asylums, and workhouses. It finds a place in 
electrically driven works as a means of smoothing the, 
supply from the mains, and is an indispensable adjunct 
in electrical sub-stations on railways. 

On board ship the storage battery has proved invalu- 
able, and during the war chloride batteries rendered yeo- 
man service on submarines. Their use in connection with 
the starting, lighting, and ignition of motor cars is, Of 
course, well known. 

But the greatest development in storage battery manu- 
facture came with the demands imposed upon it by wire- 
less, and it-is interesting to note that the first wireless 
message from a ship was sent out with the aid of an 
‘‘Exide’’ battery. Wireless stations throughout the 
world are now equipped with these batteries, and they 


The *“ Exide" works at Clifton Junction, as they appear to-day. Compare this with the photo- 
graph above, taken near the same spot thirty years ago. 
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Storage Batteries.— 

form ån integral part of the 
plant in such installations as 
the Poldhu station and the 
stations of the British Broad- 
casting Co. 

Wireless demanded a 
range of batteries hitherto 
uncalled for. Very careful 
experiments were necessary 
to determine exactly what 
type of battery was required. 


fore begun at Clifton in a 
small corrugated jon shed. 
To-day the ee A output 
runs to many thousands of 
cells in celluloid alone, in 
addition to large quantities 
in glass boxes. 

The Chloride Co. have 
not lost sight of the impor- 
tant fact that employees ap- 
preciate what is done for 
them. The works at Clifton 
Junction, consequently, have. 
all the amenities that make 
life pleasant. Clean, well- 
cooked food is provided at 
moderate prices in spacious 
rooms. Playing fields, tennis courts, and bowling greens 
are close to the premises, and a number of helpful 
societies form part of the social structuré of the staff. 
Recently the company inaugurated a pension scheme. 


The same process as it was carried out in 1895. 
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Making Chloride rosettes to-day. 


Much of the company’s success has been due to its 
organisation of service agents. A new scheme has been 
inaugurated whereby each local service station has power 
to appoint in its own area ‘‘ Exide Battery Dealers,” 
comprising garages, electrical contractors, wireless dealers 
and the trade generally. These dealers—exhibiting a 
special sign—draw all supplies from the local service 
station, and act as receiving stations for them. Dealers 
are thus able to give all battery users maximum service. 
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INTERNATIONAL RADIO MANUAL. 


HE cosmopolitan nature of broadcasting and inter- 
national communication between experimental sta- 
tions necessitates a universal language, and at the Inter- 
national Amateur Radio Conference in Paris the study 
and use of Esperanto as an auxiliary language for 
radio-telegraphic and telephonic communications was 
recommended. 

The Bgitish Esperanto Association have recently pub- 
lished a useful little manual for the use of wireless 
amateurs and others, comprising a short chapter on the 
pronunciation, construction and grammatical rules of the 
language ; two vocabularies of technical terms; a list of 
the principal broadcasting stations of the world, indicating 
the stations which make use of Esperanto as part of their 
regular programmes ; and other data. The Manual has 
been written and compiled by H. A. Epton, F.B.E.A., 
a member of the R.S.G.B., and honorary secretary of the 
International Radio Association, and is published at the 
nominal price of 6d. 


“The International Radio Manual.” published by the British 
Esperanto Association, Inc., 17, Hart Street, W.C.1., pp. 80. 
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Correspondence should be addressed to the Editor, “The Wireless World,” 139-140, Fleet Street, E.C.4, and mast be accompanied by the writer’s nams and address. 


AN OSCILLOGRAPH MIRROR. 


Sir,—I have constructed an oscillograph as described by Mr. 
Castellain in your issue of March 28th, and I decided to make 
a revolving mirror for visually observing the waves. 


1 think that your readers may be interested in my method 


because of its cheapness. 

For the mirrors (of which there are four, mounted as shown 
in the figure) I used 3in.xlin. microscope slides which were 
silvered by means of the fellowing method :— 

Silvering Solution. | 

Solution A: Dissolve 2.5 grams silver nitrate in 100 c.c. dis- 
tilled water and add ammonia to it till the precipitate almost 
redissolves and then make up to 250 c.c. 

Solution B: Dissolve 0.5 grams silver nitrate in 250 c.c. 
boiling distilled water, then add 0.4 grams Rochelle salt and 
continue boiling until the precipitate bgcomes grey. 

Filter and keep in well-stoppered bottles in the dark. Just 
before use mix equal volumes of A and B and pour the mixture 
over the surface to be silvered and allow to remain one hour. | 


Construction ot 
simple revolv- 
ing mirror. 


HACK SAW 
CUTS 


The surface to be silvéred is best cleaned with caustic soda 
solution, then with dilute nitric acid and washed with distilled 
water, afterwards being dipped in stannous chloride solution, 
rinsed im tap water and then placed in the silvering bath, which 
may conveniently consist of a paraffin-waxed cardboard box, 

This method is also useful for making galvanometer mirrors, 
et 


c. 

When dry, clean the mirrors on sọme surface, mount in the 
saw cuts in the vulcanite end pieces as shown. 

Pass the threaded rod tonga the centre of the end pieces, 
and by means of nuts clamp the apparatus together. The rod 
also acts as an axle. Fasten a pulley on this axle, and then 
mount in bearings. J. MASSEY PRESTON, B.Sc., A.I.C. 

Euxton, nr. Chorley. | 


PRICES OF COMPONENTS. 


Sir,—In the papers there has appeared the announcement of 
a further reduction in the prices of valves. 

The problem which is worrying experimenters and home con- 
structors is the consistent manner in which other components, 
e.g., audiofrequency transformers, retain their high price. 

Surely with all their up-to-date machinery the big firms are 
able to produce components more cheaply now than they were 
a year ago. Most of the better components have not altered 
one iota in price since last year. 

Wishing the new Wireless 
vovage. 

Blackpool. 


World a long and prosperous 


L. B. MYLECHREEST. 


NIGHT TRANSMISSION ON 20 METRES. 


Sir, —Perhaps the following results may be of interest to 
you and your readers. On Sunday, April 26th, I listened on 
the 20 metre wave band from 8.15 p.m. (B.S.T.) onwards. At 
this time the sun was just about to set. I found American 
signals quite strong and numerous. When the sun set signals 
became slightly stronger. Fading was only slight, and inter- 
ference from other stations, mush or static practically nil. 
From then onwards I logged American stations until 10.50 p.m. 
and found no decrease in strength as darkness came on. At 
10.50 U9XAX, in Minneapolis, was very strong indeed and 
very steady. Altogether in two hours and a Éa I logged 
twenty American stations, all being very good strength. I 
should be interested to know whether any of your readers have 
noticed any fading out of 20 metre ganle at sunset, or if they 
can tell when they do fade out. I do not think these results 
are freak ones, as I have since heard stations (American) at 
10.30 p.m. on several occasions. H. SNDREWES (G2T A). 

Highgate, London, N.6 

Sir, —It seems to be a general opinion amongst amateurs that 
signals on 20 metres will not travel far after dark. During the 
past three weeks I have often listened on this wave, at 
various times, and have received the following stations. 

From 17.00 to 19.00 G.M.T.: U8GZ, U1PL, U1CI, NKF, 
U2ANM, U2MU, U1CMX, U1CKP, U1CCX, U1LOW, U4TV, 
UICMP, A2CM. 

From 19.00 to 21.00 G.M.T.: Only U4SA, U1LCMP. 

From 21.00 to 02.00 G.M.7'.: U9XAX, U1BOQ, U1ICKP, 
UISF, U2BHN, U8GZ, U1CMX, U1ER, U6AGK, U4SA, 
G4TV, C1lHN, ULALW, U1XU, U4XE, ULASF. 

In general, before darkness here signals are of_ moderate 
strength and fading is very bad. At, or just after, sunset 
here signals are in general faint and fading is extremely bad; 
after sunset conditions seem better and signals are very strong 
and fading moderate. : y 

You will note that the list of calls includes a 6; this signal 
must have travelled half way in daylight and the remainder 
in darkness. 

In The Times a report of 20D’s communication on 20 metres 
with Australia stated that the signals travelled all the way ‘in 
daylight. Surely this is not justifiable unless the direction 
taken by the signals is measured, as they may obviously take 
any path in daylight or in darkness—they may, in fact, take 
many ! W. A. S. BUTEMENT {(G6TM). 

West Hampstead, N.W.6. 

Sir,—I should be glad if you could find room for a few 
details on 20-metre work. . 

On Sunday, April 26th, between 20.40 and 21.10 G.M.T. I 
received on 20 metres the following American stations :—3ZW 
(R6); 9ZT (R3); ICMP (R7); I1CKP (R7); LASF (R6); 1BOQ 
(R5). It is obvious, by the code, that these were all strong. 
and it speaks worlds for 20 metre work prospects when 
Britishers get going. l 

On Monday, April 27th, I also received: 1CMX (R5); 4SA 
(R4); 1CKP (R7)—between 21.15 and 21.18 G.M.T. During this 
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same evening, from 20.00 G.M.T. and over a period of two 
hours, NKF was working tests on 20.8 metres. His strength 
was R7 to commence with, and as the evening advanced this 
strength steadily decreased to R4. Other experimenters are 
apparently noticing that 20 metres working is more difficult 
during the dark period than in daylight. 

While NKF was on I earthed my aerial and found a slight 
increase in signal strength. The earthing is done by a Tag 
and socket on a 3 ft. heavy flexible copper cable, and there 
was a distance of 3 ft. between the earthed aerial and the 
nearest point of the aerial lead to the receiver. This effect 
is only to be expected in the light of experience on 100 metres. 

The receiver I use is detector and one L.F., with Hartley 
circuit. 

For 20 metres I use the following: Aerial series condenser, 
.00005 mfd. air dielectric; aerial inductance, 2 turns on ŝin, dia- 
meter; secondary inductance, 4 turns on 4in. diameter; sec- 
ondary variable condenser, .0002 mfd.; reaction variable con- 
denser, .0002 mfd. These variable condensers are arranged to 
have very low minimum capacity, which on measurement is 
(0001 mfd. Both inductances are ‘air ’’ supported, and the 
turns are spaced in. E. J. PEARCEY (2JU). 

Fulham, London, S.W.6. 


Sir,—On Sunday, April 26th, between 15.50 and 00.45 (27th 
April), I logged no fewer than 25 American amateurs on 20-23 
metres, including all but the Sth, 6th, and 7th districts. Fading 
was much more noticeable from the more distant stations (c.g. 
9th dist.) than the nearer ones. Strength increased from an 
average of R5 to R7 at 10 p.m., then gradually receded. The 
loudest, ICMP, was heard all over the house on loud-speaker, 
the receiver being O-v-1 Reinartz. Stations were still being heard 
on 20 metres at 1 a.m. (B.S.T.) when I closed down. It would 
appear that it is not necessary for daylight to cover more than 
the starting point of the 20-metre signals for them to be heard 
at great distances. An extraordinary piece of intelligence 
learned was that UICCX was in communication with UIASF 
at 8.50 p.m. B.S.T., despite the fact that these two stations 
are situated in the State of Massachusetts, the greatest width 
of which is less than 200 miles. Although I am 400 miles from 
London not a single British amateur was heard on 20 metres that 
day. That several were working is evident from a remark of 
UICCX that he had worked ‘‘five British boys ’’ during the 
afternoon. I have no doubt that these stations were actually 
on around 20 metres, as many of them called ‘'CQ20,”’ and, 
further, the 40-metre stations did not come on until about 
midnight. J. GORDON RITCHIE. 

Glasgow. | ° 


HETERODYNE TRANSMISSION. 


Sir,—Your recent editorial on ‘‘Overcrowding the Ether ” is a 
very useful reminder of the limitations of wireless telephony. 

Any two stations that one can hear produce beats, but the 
beats are inaudible unless the carrier wave frequencies differ 
by less than about 10,000. Perhaps the difference in frequency 
might be less, #s one could become accustomed to, and ignore, 
the shrill faint whistle of about 6.000. 

If 10,000 were the limit, only 100 stations of wavelengths of 
300 metres and over could exist in any area without inter- 
ference. Even that small number must be reduced on account 
of almost unavoidable harmonics. If wavelengths down to 150 
metres are included the number of allowable stations is doubled : 
it becomes 200. If wavelengths down to 75 metres are included, 
the number becomes 400. E ; 

The area in which these numbers of stations may exist in- 
creases with the power of the stations, and it increases with the 
sensitivity of the receivers. 

It becomes obvious that it is very easy to overcrowd an 
area, and I can think of only two possible remedies. The first 
is to reduce the power of most of the transmitting stations, the 
second is to diminish the sensitivity of receiving sets. The 
effect in either case is to diminish the area in which a given 
number of transmitting stations mav be put. 

So far I have assumed that nothing but wireless telephony 
is transmitted. This is far from true. It is very much to the 
interest of amateur experimenters to show that every wave- 
length not used for telephony can be used by a. great number 
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of Morse or other mechanical signal stations without the 
slightest interference with each other. If the amateur does 
not show how this can be done he may be quite certain that the 
business transmitters will soon rob him of all or very nearly 
all, his wavelengths. 

The first thing to do is to abolish heterodyne reception and 
substitute heterodyne transmission. Imagine that a number of 
stations on 300 metres want to transmit. One of them hetero- 
dynes its own signals so as to transmit the note A. To do 
so it must produce 440 beats a second hy sending every signal 
on two frequencies, 1,000,000 and 1,000,440, corresponding to 
wavelengths of 300 and 299.868. Another station heterodynes its 
own signals so as to transmit Ag It must send every signal 
on two frequencies, 1,000,000 and 1,000,466.2, corresponding to 


wavelengths of 300 and 299.860. 


The first station can check,‘and must check, its transmission 
by comparing its note with a standard tuning fork or a resona- 
tor answering to its proper note, and every other transmitting 
station does something of the same sort. 

As an ordinary receiver could not distinguish A from Ag 
with certainty, he must use a resonator between his telephone 
receivers and his ears. Resonators can be made adjustable to 
different tones as easily as coils and condensers can be adjusted 
to different high frequencies. As a compensation for the added 
complication of an acoustical resonator the complication of 
something to heterodyne CW is abolished. l 

If some arrangement of this sort were in use 50 or more 
stations could transmit at the same time on the same wavelength 
in the same area, and anyone could pick out any one of them 
by using the proper resonator. A station’s name would appear 
in a list as transmitting on, say, 300 metres Ep, and it could 
be listened to and every signal clearly heard by anyone who 
used an Ep resonator on a simple non-heterodyning set, if the 
set were sufficiently selective to tune out stations transmitting 
Ep on 303 metres or on 297 metres. 

In any area a given wavelength will serve more than 59 
Morse transmitting stations. In the same area a given wave- 
length will serve only one telephony transmitting station. At 
the risk of undue repetition I repeat that ıt is the urgent 
business of amateur experimenters to show how many Morse 
transmitting stations can be put ou each Morse wavelength un- 


less they wish new stations to rob them of their wavelengths. 


R. E. 


CURRENT AMERICAN PRACTICE. 


Sir,—Your reader John Kennedy states in his letter in vour 
issue of April Ist that the Americans use house lighting current 
for “A and B” batteries (H.T. and L.T.). 

There is on the market an arrangement for H.T., but it is 
not very satisfactory in most cases, but we have no arrange- 
ment for using house lighting current (110 volts A.C.) for 
lighting filaments of receiving .tubes. 

He also states that there is a tube with external filament 
that uses 110 volts, but I am sorry to say this is not fully 
developed for public use. 

Most American radio faus use type 201-A. tubes. 
uses 5 volts and consumes { of an ampere an hour. 

The neutrodyne is very popular here, but the regenerative set 
with two stages of audiofrequency amplification ranks first in 
the land for the money. Some “DX hounds ” claim 1,500 miles 
(on ’phone) for this type of set. l 

The honeycomb coil (and other types) used so much in Great 
Britain, are not employed at all in manufactured sets in this 
country. 

I should like to hear from some of vour English readers. 

FRANCIS DALY. 

8, Linwood Road, Boston, Mass.. U.S.A. ; 
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THE “POLAR BLOK” EQUIPMENT. 

Sir.—The Wireless World, No. 298, Vol. XVI., No. 12 of 
April 29th, 1925, page 396. With regard to the recent article on 
“Polar Blok’? equipment, I think, as an enthusiastic devotee of 
the Polar Blok System, it is only fair to the Radio Communica- 
tion Company, Ltd., to point out that they have all along 
marketed “blank panels” for amateurs to mount their own 


components upon. I, personally, make considerable use of these 
blank panels. G. C. G. 
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Causes of “Crackling ’’ Noises in a Valve 
Receiver. 


READER who is-troubled by crack- 
ling noises in his receiver, together 
with poor *volume and quality, 

wishes to know what is likely to be the 
cause of this. His receiver is of the con- 
ventional four-valve type, but is not fitted 
with switching arrangements for varying 
the number of valves, consequently, he 
finds it difficult to locate in what portion 
of the circuit the trouble lies. 

The number of possible causes which 


_may contribute to the trouble complained 


of are ‘so multitudinous that it is impos- 
sible to definitely locate the fault with- 
out a very careful examination and test- 
ing of the receiver. It may in the first 
place be due to atmospherics. This may 
be quickly determined by temporarily 
disconnecting the aerial and noticing 
whether the noises cease or otherwise. 
Trouble may be experienced from local 
eleagfic mains, the only real test of this 
being to temporarily connect up another 
receiver. A badly soldered joint, exces- 
sive flux on the panel, and the use of 
poor quality ebonite are other causes 
which may contribute to the noises com- 
plained of. Other possible causes are a 
faulty grid leak or filament rheostat, this 


remark applying specially to rheostats of” 


the carbon compression type. 

The H.T. and L.T. batteries should 
not be overlooked when seeking for 
faults of this nature. Attention is fre- 
quently paid to the H.T. battery, but 
it must not be forgotten that a faulty 
accumulator will also cause noises of this 
nature to be set up due to a variation in 
the filament current. Cases have been 
brought to our notice in which the fault 
was due to a defective connection in 
the “pinch ” of a. valve, although this 
is more often the case with foreign 
valves than with those of British manu- 
facture. Probably one of the most fre- 
quent causes of the trouble is a break- 
down in the insulation of the windings 
of either the telephones or of either one 
of the intervalves or of the output trans- 
former. In either case it is almost in- 
variably the winding which carries a 
steady current from the H.T. battery, 
which fails in this respect. If a pair 
of telephones and a flashlight battery 
are connected in series with the primary 
of a suspected transformer, a click 
should be heard on making and breaking 
the circuit. If the insulation is defec- 
tive, a continuous sizzling noise will be 
heard in the telephones all the time that 
current is passing through the circuit in- 


stead of the silence which should follow 
the initial click on forming the circuit. 
Before carrying out this test, care must 
be taken, of course, to see that the tele- 
phones and the testing battery are beyond 
reproach. | : 
Another frequent cause of this trouble 


. iş an intermittent connection in the leads 


of the telephones or loud speaker. 
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A Reliable Three-valve Set. — 
N spite of the present popularity of 
multivalve sets employing the super- 
sonic heterodyne principle of recep- 
tion, there still remains a demand for a 
reliable and easily constructed set, which 
is at the same time sufficiently sensitive 
to receive many stations at good strength 
on the telephones without resort to a large 
l number of valves. 


Difficulties of Tuning Two H.F. Circuits. 


ANY correspondents who have 
undertaken the construction of re- 
ceivers of the neutrodyne type 

employing two stages of H.F. amplifica- 

tion have experienced difficulty owing to 
the fact that they have attempted to use 
condensers of the double circuit type in 
which two sets of plates are operated 
from the same shaft, but with indifferent 
results. It must not be forgotten that 
when two stages of high frequency ampli- 
fication are used tuning will tend to be 
exceedingly sharp, and if the products of © 
inductancé and capacity are not equal in 
each circuit, very poor efficiency will re- - 
sult. It will thus be seen that however 
great the care exercised by manufacturers 
in matching the two halves of these con- 
densers, it will be rendered quite abortive 
if the transformers which they tune are 


Fig. 1.—Connections of a three-valve receiver, H.F. detector and L.F., with reaction 
on the aerial. 


The receiver connected as in fig 1, 
which has stood the test of time and ex- 
perience, is probably one of the most 
reliable that can be used under ordinary 
conditions of reception. If care is taken in 
its construction, no difficulty should be ex- 
perienced in tuning-in most of the main 
B.B.C. stations under normal conditions. 
The success or otherwise of a receiver 
of this type depends on the care which 
has been taken to use good quality com- 
ponents, and to avoid losses on the high 
frequency portion of the circuit. On a 
norma] aerial and earth no difficulty 
should be experienced in operating a loud- 
speaker of good strength and quality on 
the nearest broadcast station. 

Coils of the plug-in type may be used, 
thus making the receiver equally adapt- 
able to all wavelengths. 


not also equally well matched. If, there- 


fore, the transformers are not matched, 
the perfect matching of the two halves 
of the condenser will be a disadvantage 
rather than otherwise, since what we` 
really require is that the capacities of the 
two halves of the condenser be adjusted 
to counteract the discrepancy between the 
two transformers. Of course it is pos- 
sible by dint of careful construction to 
make the two transformers equal in 
value, but even then there are various 
stray capacity effects in the connecting 


‘wires of the set which upset the balance. 


It is possible, however, to get over the 
difficulty in a very simple manner by affix- 
ing a single-plate vernier to one of the 
double condensers. It will then be pos- 
sible to counteract any discrepancy in a 
simple and efficient manner. 
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A One-valve Set for the Local Station. 


T frequently happens that the amateur 
desires to construct a set designed 
for the purpose of being placed in 

the hands of inexperienced people, go that 
they may be capable of switching on the 
local station at will. A crystal set is un- 
satisfactory, because it usually happens 
that it requires resetting at every period 
of listening-in. Consequently resort has 
been had to the simple valve detector 


DOOD GO 


Fig. 2.—A simple single-valve receiver. 


without reaction, since the elimination of 
reaction greatly simplifies matters and 
renders the apparatus ‘‘foolproof.’’ When 
the receiver is to be used outside a thirty- 
miles radius of a broadcasting station, 
however, some form of reaction becomes 
imperative. This can be incorporated into 
the set without rendering the instrument 
any the less constant or easy to manage 
by following the circuit of fig. 2. The 
aerial and reaction coils can be mounted in 
two fixed coil holders side by side, so that 
their relative positions cannot be changed. 
Various sizes of reaction coil may be 
plugged-in until one is found of suff- 
cient size to provide a generous amount of 
reaction without causing the set to oscil- 
late at any setting of the aerial tuning 
condenser, This set will be found abso- 
lutely constant in its tuning, the local 
station always coming in at the same 
setting of the aerial condenser. The set 
may be still further simplified by substi- 
tuting the variable filament rheostat by a 
fixed resistance of definite value, accord- 
ing to the type of valve and source of 
L.T. supply used. Upon inserting the 
telephone plug, the valve filament is anto- 
matically switched on, the withdrawal of 
the plug at the conclusion of the pro- 
gramme switching off all batteries. 
0000 


Correct Design of an Amplifier. 

T frequently happens that in order to 
secure high quality of reproduction, 
and at the same time not to sacrifice 

volume unduly, amateurs effect a com- 
promise between transformer and resist- 
ance coupling by employing a transformer 
in the first stage of audio frequency 
amplification, the final stage being re- 
sistance-coupled. Although it cannot be 
denied that this method is productive of 
better quality than that obtainable with 
two transformer-coupled stages, it must 
be admitted that this arrangement is 
fundamentally unsound when we come to 
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look closely into it. It is probable that 
the increase in quality due to its use is 
the direct outcome of the reduction in the 
voltage swing applied to the grid of the 
Jast valve causing both this valve and 
the loud-speaker to be worked well with- 
in their limits rather than to the obtain- 
ing of a correct balance between the high 
and low musical frequencies which is the 
main purpose for which resistance 
coupling is employed. After rectification 
the high and low musical frequencies are 
more or less correctly balanced, but their 
amplitude is small. Now, if we apply 
this output to a low frequency amplie: 
consisting of two or three resistance- 
coupled stages in cascade, this balance is 
fairly well maintained. If, however, in 
order to obtain an inerease in volume, 
we make the first stage transformer- 
coupled, the lower frequencies will not be 
amplified to such an extent as the higher 
frequencies, and if we now pass this to 
one or two stages of resistance coupling, 
they can do nothing to restore the correct 
balance; their only point of advantage 
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over employing an additional transformer 
coupled stage being that they do not of 
themselves still further accentuate the pre- 
dominance of the upper musical notes. 


Now it must not be thought that a - 


transformer entirely suppresses the lower 
musical frequencies. It merely amplifies 
the higher frequencies to a greater degree 
than the lower frequencies, and if two 
stages of resistance coupling are added, 
of course this discrepancy appears in the 
loud speaker in a greatly magnified form. 
Hence, if we insert the transformer in the 
final stage of the amplifier, the first 
stages being resistance coupled, it is ob- 
vious that the correct balance of amplifi- 
cation will have been maintained up to 
the input terminals of the transformer, 
and then although the transformer will 
slightly upset this balance, it will not 
matter nearly so mach as formerly, when 
the transformer was in the first stage. 
A circuit illustrative of the above-men- 
tioned principles is shown in fig. 3. 
oowoo 


An Unusual Cause of Low Frequency 
“ Howling.” 

ANY letters have been receivea 
from readers in which they have 
stated that on substituting dull 

emitters of the 60 mA. class for bright 
emitters in their receivers, they have been 
troubled by persistent howling from the 
loud-speaker. 

This phenomenon is mainly due to the 
delicate nature of the electrodes in these 
tvpes of valves. The sound waves from 
the loud-speaker cause the electrodes 
to? be set into mechanical vibration. 
This electrode vibration naturally causes 
a variation in the plate current, which is, 
of course, passed along to the loud- 
speaker and again repeated back to the 
valves by the consequent modulation of 
the loud-speaker output. The result is 
that an initial scarcely audible howl 
gradually builds up into a roar. 

In the case of a receiver where the 
valves are enclosed. a cure can usually 
be effected by closing the lid of the in- 
strument, but in cases where the valves 
are mounted on the panel it becomes 
necessary to shield the valves from the 
direct influence of the loud-speaker. 
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Fig. 3.—A four-valve receiver designed to give high quality results. 
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BROADCASTING IN OTHER LANDS. 


[~ whatever country one lives, the tendency is always 
to become engrossed in the developments taking 
place in that country at the risk of overlooking the pro- 


of sets and components produced should differ to a con- 
siderable extent. If one takes as an example the sets 
manufactured in the United States of America, we find 
at once that manufacturers there are in the happy position 
that they are only required to design sets having a limited 


gress which is being made abroad. 
direction is this attitude mare 
chafacterised than in wireless de- 
velopment, particularly in its 
relation to broadcasting. It 3s, 
however, a mistake to adopt the 
attitude that progress im other 
countries can be of little interest 
to ourselves, more especially when 
broadcasting is im many other 
parts of the world developing on 
lines almost parallel with our 
own. Rather than ignore what 
other countries are doing, we 
should from time to time make a 
definite effort to acquaint ourselves 
with the steps. which other nations 
have taken towards the achieve- 
ment of ideal broadcasting condi- 
tions, which is naturally the goal 
aimed at in every system set up 
to make the most of this new ser- 
vice to civilisation. 
Conditions Differ in Every 
Country. 


To tecord the steps taken 
towards the development of broad- 


Perhaps in no other 


wavelength range, which makes that part of their pro- 


duction of receivers a very much 


z s easier problem than the one which 
: CONTENTS. 2 confronts the British designer who 
ne ee Phos $ is expected to produce receivers 
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velopment abroad, is that so little 
attention has been paid in the past 


_ casting 


in other countries is not to advocate the 
systems adopted as being preferable to our own, 
nor is a review of apparatus clevised in foreign countries 
for broadcast reception to be taken as a recommendation 
that such apparatus is applicable for use in this country. 
We feel sure that our readers recognise the fact that in 
n> two'countries are conditions for broadcast reception 
identical, and, therefore, it is only natura] that the types 
6 


to progress made outside our own country. It has natu- 
rally been impossible to review comprehensively develop- 
ment in all parts of the world, and it has, therefore, 
been necessary to confine our attention to a limited 


number of countries where lhroadcasting organisa- 
tions have been brought to a fair standard of 
development. We have found it impossible to make 


any true comparison between broadcasting in this country 
ALI 
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and the organisations employed by any other nation, on 
account of the ‘diversity cf attendant circumstances. 
Many attempts have, we know, been made to draw com- 
parisons between manufacturing conditions here and in 
the United States. Our own opinion is that no compari- 
son of this kind can be made in fairness to the industries 
of either of the countries. The production of wireless 
receiving sets in America is carried out to a much more 
ambitious programme than it would be possible to sup- 
port- here, whilst, as our correspondent writing in this 
issue on ‘‘ Radio in the United States °’ points out, the 
development of wireless receivers there has been largely 
governed uy the circumstances of the patent situation. 


Mass Production Methods. 


On the question of quantity alone, the mass-production 
methods, which it is possible to adopt in America, cer- 
tainly tend towards meeting the demand for cheaper sets 
than are produced in this country, but, although the sets 


sold here are admittedly high priced, yet the margin of” 


profit to the manufacturer is far below that which obtains 
in the United States. Mass production, too, always 
seems to tend towards a reduction in the quality of the 
product. 

It seems difficult to understand exactly why this 
should be so, but, nevertheless, the truth is borne 
out by a comparison of the products of some of the best 
manufacturers selected in this country and the United 
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States. There are, of course, marked exceptions, and 
the discriminating amateur can quickly pick out those pro- 
ducts of foreign origin which have not their counterpart 
on the British market, and which, perhaps for this reason 
alone, make a special appeal. But, taken altogether, 
we find that the standard of quality is higher here than 
abroad, and the buyer to obtain can expect better value 
for money. 

These remarks apply, of course, only in the case of 
articles manufactured in this country where competition 
maintains a high standard, and does not hold good in 
cases where “‘ price rings ° exist to maintain the price 
of articles irrespective of the cost of production, as has 
been seen in some sections of the industry. 
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The B.B.C. Copied by Other Countries. 


In reviewing the systems set up to control broadcasting 
in the various countries, it is interesting to note how 


“many governments have adopted organisations “modelled 


on the lines of the British Broadcasting Company. Those 
European governments which have, up to the present, 
left broadcasting development to chance and have taken 
no positive steps towards organisation, have been left far 
behind, and changes of government have further helped 
to retard progress. 
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American manufacturers are turning 
their attention to the design of 
sets, to form part of the modern 
motor car's electrical equipment. 
To lovers of dial covered dashboards 
the wireless receiver with its un- 
limited number of engraved controls 
should make a strong appeal, though 
the set shown here, leaves very little 
space for the customary instruments. 


Competition with the British Manufacturers. 


At the moment there seems little risk that the 
British producers of broadcast apparatus and ‘the 
organisation set up in this country have any serious 


‘rivalry to meet from other countries, yet it would 


be foolish to lose sight of the fact that unless British 
enterprise, especially on the manufacturing side, is stimu- 
lated in time, competition from abroad will prove a 
serious menace to the prosperity of the industry ; more 
especially so if the. foreign producer once obtains a firm 
foothold and finds that it is worth his while to produce 
apparatus specially applicable to meet the conditions 
existing here. 
22 
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NHE present position of radio development in the 
United States is the product of a set of circum- 
_ stances differing in most respects from anything 
which is met with in this country. Of these the most far- 
réaching-in importance are three, namely, the size of the 
country and the nature of the broadcasting service, the 
patent position, and the genera] plentifulness of money 
coupled with a readiness to spend it on any novelty. 


Spending Capacity of the Public. 


The last of these causes needs very little explanation. 
As a result of the war and the whole attitude of the 
country on the subject of trade, money is undoubtedly 
very plentiful and the public has little hesitation in 
spending it freely on any device which adds to the interest 
in life. From this it follows that radio sets sell in very 
large quantities, and there is little or no demand for cheap 
and simple types. Crystal sets are exceedingly scarce, 
and when met with are little more than toys. Again, one- 
valve sets are not common, although there are a few at 
prices of the order of £2. There are a certain number 
of two-valve sets at prices of about £6 or £7, but by 
far the greater number of sets seen employ four or more 
valves. Although there is unquestionably a good deal 
of experimental construction of sets done, there is very 
little doubt that the ratio of manufactured to home-made 
sets in use is much greater in the States than in this 
country. 


How the Patent. Position has Influenced Design. 


The effect of the patent position in America is quite 
as important a factor as the readiness to buy. In this 
country any bona fide manufacturer of sets can obtam a 
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Our Corres; 
has recently visited the 
United States, gives his 
views on the present posi= 
tion there, with special 
reference to the conditions 
which have governed the 
development of Receivers. 


licence which enables him to employ practically every 


patent of value, and this being the case design is not 
interfered with in the least by any fear.-of infringement. 
On the other hand, in the United “States a large ‘number 
of basic patents are held by one large organisation which 
does not licence outside manufacturers upon any terms, 
and in general the holders -of any patent of value use it 
themselves, or at most only licence a few other firms 
to do so. 

This line of action puts avery severe handicap in the 
way of any new firm wishing to take up the business of 
wireless manufacture, and in actual fact the bulk of the 
manufacture falls into the hands of two groups operating 
two sets of patents, and with designs which are toa very: 
large extent the result of the patent position in which the 
firms find themselves. 


Effect of Geographical Conditions. 


The remaining cause, namely, the nature of the country 
and the broadcasting service, has perhaps a still more 
far-reaching effect. Ina country comparable in size with 
Europe there are about 600 fairly high power transmitting 
stations, but there exists no organisation such as the 
British Broadcasting Company, whose direct business is 
the supply of first-class broadcasting matter. The bulk 
of the American broadcasting programmes is provided 
for indirect advertising purposes, and it can readily be 
understood that the amount of money which it is 
economical to spend in this way is not sufficient to enable 
first-class artistes to be engaged with any frequency. As 
a matter of fact, it is by no means unknown for artistes 
to pay for ‘‘ the use of the ether,’’ that is to say, for 
an opportunity to broadcast. 
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Radio in the United States.— 
The Programmes. 


As a result of all this the 
quality of the programmes is 
poor in comparison with the 
technical excellence of the 
stations themselves, and it 
further follows that public 
interest is diverted in, the 
direction of the picking up 
of distant stations rather 
than in the actual musical 
results obtained from any 
one station. This leads toa 
selective type of design 
enabling great ranges to be 
obtained, but not paying 
any very great: attention to 
the actual quality of reception, particularly on loud- 
speakers. ‘Together with the desire for range lies the 
need for very great selectivity, as all the larger cities 
have at least one, and often several, broadcasting stations, 
and as an example the city of New York has more than 
a dozen different stations. 

Very fortunately either of the two main methods of 
attacking the problem of range need very little modi- 
fication in order to obtain high selectivity. The difficulty 
in régard to selectivity may be emphasised by pointing 
out that nearly all the 600 stations in the country operate 
between 250 and 600 metres. This limitation of wave 
has, of course, one advantage, in that it leads to a good 
deal of simplification and cheapening of design, because 
the ordinary receivers on the market are arranged almost 
avithout exception to cover this band only. 


Types of Receiver. 
The two. main types of successful receiver evolved to 
meet these special circumstances are the neutrodyne 
and superheterodyne. The performance of these types 


is very similar, but the superheterodyne obtains its 


The compact arrangement of the “ Radiola ” 
are housed in separate compartments at each end of the cabinet. 
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The ‘* Radiola ” six-valve superheterodyne 
receiver. 


results from a frame aerial, whereas the neutrodyne re- 
quires an open one. As an instance of the degree of 
selectivity obtained, an American superheterodyne receiver 
gave quite satisfactory reception of other stations without — 
interference at a distance of about 500 yards from the 
New York stations WGY and WJZ. 

Limited Range of Valves. 

Another feature of interest in the American market 
is the small number of types of valve employed. Types 
commonly met with do not exceed half a dozen in number, 
and are very closely comparable to types of general pur- 
pose valves on the English market. The bright filament 
valve is obsolete, and there is little or no tendency to 
produce valves with special characteristics to meet special 
requirements. As an example, the American market does 
not include a range of valves with a high magnification 
factor for resistance capacity amplification, or with low 
internal impedance for power handling purposes, although 
there exist one or two exceptions to the latter rule. 

It is customary to operate loud-speakers with general 
purpose valves with characteristics similar to the British 
D.E.5 or even the D.E.3 or the Weconomy valve. As 
may be expected, the results are not always very satis- 
factory owing to the valves being unable to meet heavy 
demands for power handling 
without distortion. The re- 
sistance capacity method of 
low-frequency amplification 1s 
a field practically unexplored. 
Reflex circuits do not appear to 
be in any great demand. 

There are no regulations ìn 
the United States to prohibit 
the use of reaction coupled back 
to the aerial in such a way as 
to make it possible to produce 
oscillation, but there appears to 
exist a strong feeling in the 
trade that it is undesirable that 
sets of this type should be put 
into the hands of a public who 
are not always capable of using 
them without annoying their 
neighbours. As a result only 
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Radio in the United States.— l 
one or two types of mstrument on the market are designed 
on these lines. It should, however, be pointed out that 
these types, though numerically small, enjoy great popu- 
larity, and this is in all probability due to the extended 
range which this type of construction makes possible with 
even a few valves used on a poor aerial system. 

A point which may occasion some surprise is that short- 
wave stations such as KDKA attract comparatively little 


interest in the United States. They are used almost - 


entirely for wireless relaying, and as their programmes 
are being put out simultaneously from other stations on 
a longer wavelength it has not been thought necessary 
so far to provide cammercially receivers suitable for 
taking them direct. : 


The Price of Receivers. 


There are very large quantities of radio sets manufac- 
cured in the States at prices which at first sight seem 
low in comparison with those ruling on this side of the 
Atlantic. Further investigation, however, shows that this 
cheapness is more apparent than real, as the fimsh of 
such items as cabinet work is in general inferior to the 


LATTICE MASTS. a 


Simplified Method of Mast Erection. Ba 


HERE is inevitably a superfluity of component 
instruments made for the amateur, though it,is 
seldom that we hear of anything being done to 

provide him with a reasonably cheap mast which can 
easily be erected. For some time past Messrs. Hobbies, 
Ltd., have been experimenting at their Dereham Works 
in an endeavour to design a mast to meet amateur re- 
quirements and which can be erected in confined space. 

Of lattice box construction, the mast possesses great 
rigidity, and with ordinary care will not bend or sway 
when the guy wires are only temporarily terminated to 
the anchorages. The vertical timbers are of square sec- 
tion, and a minimum of wood is used, so that the complete 
mast is as light as possible. Each section is easy to lift 
and turn, and weighs very little for its bulk. The bottom 
section is naturally the largest, and each tapers gradually 
to the top. 

For a 7oft. mast seven sections are employed, and the 
process of construction consists of bodily raising the 
mast by means of ropes and pulleys carried by a trestle 
ladder and inserting the sections in turn from the base. 
The latter is placed over the spot where it is proposed 
to erect the mast, and two raising cords are run over 
the pulleys, terminating at the foot of the section. 
By hauling on the ropes the mast is raised sufficiently 
to permit the insertion of the next section, each section 
being allowed to rest on the ground whilst the joining 
pieces are being screwed together. As the height in- 
creases It is necessary to steady the mast, and the guy 
wires are, Of course, uncoiled as the sections go up, each 
wire being held by an assistant, who pays it out slowly 
as required. By this means the mast is raised simply 
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higher grades of article on sale in this country. It is 


probable that the cost of an American radio set is more 
equal to that of a comparable set on the home market 
than is that of an American automobile to the correspond- 


ing English car. 


In spite of the existence of low consumption valves, 
there does not appear to be any universal tendency ta the 
adoption of dry batteries for filament lighting. In the 


generality of firms the accumulator still retains its old 


popularity. Dry cells are, however, used almost exclu- 
sively for high tension purposes in spite of the fact that 
many sets aperate with a number of valves without grid 
bias, and therefore with high consumpt..... . - 
current. a 
Summing up, the demand of the z _- Ne 
not so much for good quality, but als : 
highly selective long range radio re 
require a good deal of expert handling to give its best 
results. A highly finished article of furniture is usually 
desired, capable of first-class artistic reproduction, and 
this demand has been excellent catered for by the radic 


trade of the country. 


a The method of erec- 
Li tion is unique. Sec- 
fy ae tions are raised with 
“d i ropes and pulleys 
= A o attached to the top 


of a trestle ladder. 
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and comparatively quickly, the guy wires being finally 
adjusted when the entire mast has been fitted up. The 
guy wires are best terminated on anchors of wood treated 
with creosote and buried in the ground. 
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A PAGE OF COMPARISONS 


Broadcasting in Other Countries. 


Pa 


By W. H. MERRIMAN, AI.E.E. 


country is a national characteristic, and probably 
the British Broadcasting Company, its methods and 
monopoly, earn more than their fair share of destructive 
and a very meagre portion of constructive criticism. It 
may be of interest, therefore, to contrast the different 
regulations obtaining in other countries for the control 
of broadcasting, and to consider whether they can show 
anv marked superiority over those in sorge in Great Britain 
and Northern Ireland. 
In some countries the revenue for the maintenance of 
. „broadcasting stations and the programmes transmitted is 
dependent almost entirely upon a system of advertising. 
This is the case in the United States, where the stations 
are in the hands of individuals or companies, and are 
grouped into three categories :—Class A, limited to 
stations with an output of less than 500 watts and using 
wavelengths between 222 and 300 metres; Class B, which 
does most of the public broadcasting, is allowed an output 


of the methods adopted in our own 


of 500 to 1,000 watts, or in certain cases greater power, © 


and uses wavelengths of 300 to 345, 375 and 545 metres ; 
Class C, which is now obsolescent, comprises stations at 
present. licensed to use a wavelength of 360 metres, but 
these are gradually being absorbed into Class A, and no 
new Class C licences are being issued. 


Divers Regulations. 


In South Africa, also, licences are issued to individuals 
who thereby obtain the exclusive right to broadcast over a 
certtin specified area. They may transmit advertising 
matter for a limited: time daily, not exceeding ro per 
cent. of the total programme, and may also contract with 
listeners within their prescribed area on terms ranging 
from £2 per annum for private residences, to £6 for 
fully licensed hotels. Listeners, in addition, must take 
out an annual licence, for which the fee is 5s. 

In Australia the experiment of employing receiving 
sets with fixed wavelengths, which could only be used 
for the particular transmitting station, proved ineffective, 
and the old regulations have given way to others under 
which the broadcasting stations are divided into two 
classes, one of which receives revenue from licence fees 
and advertisements, and the other receives no revenue but 
may advertise.” Stations of the first class are strictly 
limited in number, and collect licence fees from receivers, 
which vary, according to the distance away, from 3os. to 
20s. for ordinary licences, and from £10 to £7 ros. for 
hotels aad places of entertainment. 

In Canada licences are issued for private commercial 
broadcasting stations, but no tolls, fees, or other ¢on- 
siderations may be collected without the consent of the 
Department of Marine and Fisheries. Amateur broad- 
casting licences for short distances are also granted to 
recognised radio associations. 
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_ lengths between 1,550 and 1 ,650 metres. 
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In Belgium the regulations affecting broadcasting are 
under discussion, and receiving sets 
are subject to a tax vary ing with the number of valves 
used. 

In Germany the transmission of broadcast news, etc., is 


conducted by the State authorities and receivers, which 


must be approved and stamped by the Post Office, are 
subject to taxes varying with the numbér of valves used 
and the degree of amplification. 

In Italy a concession for broadcasting has been granted 
to the Unione Radiofonica Italiana, who receive a tax 
on each receiver sold of 50 lire plus an additional tax 
according to the number of valves used. 

Japan has adopted the plan, tried unsuccessfully in 


Australia, of having receivers tuned only to prescribed 


wavelengths. 

Spain is erecting official broadcasting stations which 
may use sufficient power for the range desired and wave- 
Licences are 
also granted for private stations limited to an output 
of 8 kw., and using wavelengths from 300 to 440 metres 
and from 460 to 500 metres. The licence fees vary 
according to the power and number of hours service. 

In Switzerland, broadcasting is under Government con- 
trol. Receiving stations are divided into eight different 
classes according to whether they are intended for public 


- Or private use and the type of aerial employed. The fees 


range from 1o francs for private receiving sets to 120 
francs for commercial receiving stations. 

It is apparent from the foregoing remarks that the 
methods and regulations for controlling broadcasting are 
many and varied, and to those who carp at our own 
methods, we can only say, in the words of Capt. Bruce 
Bairnsfather, ‘‘ If you knows of a better ’ole, go to it ’’! 


A Comparative Chart. 


On the next page is an interesting chart giving a com- 
parison of the number of public broadcasting stations in 
different countries of the world, their aggregate nominal 
power, and the average distribution in watts per square 
mile of territory. This latter comparison is perhaps 
somewhat misleading for such countries as the United 
States and South America, where there are vast expanses 
of territory unserved by broadcasting stations, and others 
where these stations are almost too numerous. In com- 
puting the aggregate power, we have included relay 
stations, but “have only taken into consideration the 
‘t Class B ” stations of the United States, as it is under- 
stood that those of Classes A and C are mainly used for 
instructional or private purposes. The comparative height 
of- the masts indicates the number of stations, the size 
of the generators the aggregate power, and that of the 
valves the average distribution per square mile of 
territory. 
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The comparatively slow progress made in France in the develop- 

` ment of broadcasting is no doubt due to the altitude of the French 

Government. Only two privately owned stations are at present in 

operation, whilst the transmissions from the official slations are 
essentially of an experimental natare. 


By Our Paris Correspondent. 


HE broadcasting situation in France to-day is such 
that extensive changes in the organisation may take 
place at any time. As the broadcast listeners in 

nearly all countries have learned, to their sorrow, radio is 
hecoming more and more a political football. In France, 
where Government monopolies of all the most necessary 
forms of communication exist, broadcasting is face to face 
with many difficulties. 

For the moment, however, it is not a Government mono- 
poly, and for the time being there is still some doubt as 
to whether it ever will become so, in view of the violent 
opposition shown by the Press and the public as well as 
most of the wireless manufacturers. On the other hand, 
the new Government is inclined to take a strong view, 


The rectifying valves at the Radio Paris station. 
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and, in any case, new legislation of a somewhat Jasting 
character is anticipated. If radio broadcasting can be 


shown to be an income-bearing investment for the Govern- 


ment, then in that case it seems almost certain that it 
will ultimately be taken over as a State monopoly. 


Regulations. Hamper Progress. 


The present regulations governing private broadcasting 
are somewhat vague. The original. conditions necessitated 
permission being obtained from the Government before a 
broadcasting station could be erected and the payment of 
taxes bearing a certain ratio to the power of the station. 
These taxes naturally had a considerable effect in pre- 
venting any prjyate enterprise in broadcasting. In fact, 
during the summer of 1923 there was a discussion of an 
increase of taxes, which would have amounted to a charge 
of something like Frs.10,o00 per annum per kilowatt. 
and this produced an almost complete cessation of amateur 
broadcasting, whilst private manufacturers were an the 
point of giving up in despair. But later in the year a 
new Decree was passed which liberated all amateur 
broadcasting stations and broadcast listeners from taxes 
and also from Government supervision except for certain 
minor regulations. This change of attitude of the 
Government brought the amateurs out of hiding and als 
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French Broadcasting.— 

prompted a large number of 
applications for broadcast- 
ing “privileges. The posi- 
tive effect of the Decree was 
that the right was extended 
for receiving- sets to be 
established in any place by 
anyone of French nationality 
after the registration of the 
station at the nearest Post 
Office and on payment of a 
tax of 1 franc. Any re- 
ceiving set which was used 
to entertain the public—as, 
for instance, in restaurants, 
music halls, etc.—was sub- 
ject to a minimum tax of 200 
francs per annum, and any 
receiving station if used for 
any other commercial pur- 
pose without special 
aythority was liable to be 
mstantly closed and the ap- 
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The Official Attitude. 


Transmitting stations were divided under five separate 
categories. Broadcasting stations came under the direct 
supervision of the Under-Secretary of State, and also, 
from the technical aspect, under the Department of Posts 
and Telegraphs. All. applications for permission to 
establish - broadcasting stations, as well as for amateur 
transmitting stations, had to be made to these depart- 
ments, and. were subject to be made use of at any time by 
the state should necessity arise in the interests of the 


The Eiffel Tower studio. 
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Aerial system of Radio Paris. 


public or the safety of the state. A complete specifica- 
tion of the station had to be submitted to the Department 
of Posts and Telegraphs, and taxes varying with the in- 
put power could be imposed. This Decree, however, 
although it was passed, has never yet been put into effect, 
and at present if application is made for a broadcasting 
station it has to be submitted to: the Minister of Posts 
and Telegraphs, where the application is very likely to 


be held up indefinitely, as the Department reserves to 


itself the right to grant or refuse licences as it sees fit. 
The net result of this situation is that there are at 
present only two private 
broadcasting stations in exist- 
ence in France. These are 
Radio Paris, owned and 
. operated by the Société Fran- 
çaise Radio-Eléctrique, and 
the Petit Parisien, owned by 
the newspaper of that name. 
Radio Paris has been in 
Operation since 1922, and 
commenced activities a few 
months after the first tele- 
phony transmissions were 
conducted in France by the 
Eiffel Tower station. Ac- 
cording to estimates which 
have been supplied, there 
have actually been over 
thirty applications made for 
permission to establish 
broadcasting stations, but, as 
the officials themselves say, 
‘ One must be a little care- 
ful to whom one grants such 
licences.” The officials cer- 

tainly have been careful ! 
In one direction this cau- 
tion in granting licences has. 
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French Broadcast ng. — 
no doubt, had a, directly 


beneficial effect, because if 
licences had been freely 
granted in the early days, 
the extent of interference in 
France between one station 
and another would have 
made broadcast reception 
almost impossible. Interest 
In reception in France is 
mainly confined to the shorter 
wave stations, as long-wave 
ones, such as the Eiffel 
Tower, are not very popular, 
no doubt partly on account 
of the fact that, as the Eiffel 
Toter is an experimental 
station rather than a broad- 
casting service station, the 
quality of transmisSion varies 
accofding to the nature of the 
experiments being carried 
out, and very often the 
quality is so poor that the 
‘public derive no entertain- 


The transmitter paei at t the Radio Lyon station. 
ment controlled stations are nee construction at Toulouse and 
es. 


A 20 


_— 


MAY 27th, 1925. 


DP XH X 


r A ad. 


KE 
3 


ie ae 


K 
Fi 


şi 


-Ki rnani $A Ge 
D aia wa -emana > Pe y 


9 ry %* £ 
‘ | ui 
3 | 


oe 


Studio of the Radio Lyon station operated by the French Government. 
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Other govern- 


ment from listening to it, whilst, in addition, frequent 
variation in wavelength is very disconcerting both to the` 
manufacturer and to the public using receiving apparatus. 
Just as in England, the fact that there are short-wave 
and long-wave stations to listen to has increased the cost 
of manufacturers’ receivers, and consequently the price 
to the public, apart from the fact that the technical ditt- 
culties encountered in designing selective receivers which 
will tune to both wavelengths are by no means easy to 
solve. 
State Monopoly Proposal. 

But perhaps the worst set-back to wireless develop- 
ment in France came in November, 1924, when pro- 
posals were made to the Government by the Ministry of 
Posts and ‘Telegraphs recommending that broadcasting 
should be taken over by the Government monopoly. The 
reasons given for this suggestion were that, in a limited 
territory such as France, wireless might become a menace 
rather than an aid in the event of war. ‘The proposals 
further’ suggested that a chain of Government stations 
should be erected on somewhat the same lines as the 
B.B.C.’s stations in Great Britain, and that a central 
office should be established in Paris. 

The effect on the Press and the public of these pro- 
posals was much the same as when the new Wireless Bill 
was introduced in England. A storm of protest was 
raised on both sides, and it seemed that the proposals of 
the Ministry of- Posts and Telegraphs might have to he 
dropped and, in fact, there has been no attempt up till 
now to interest the Government further in the scheme. 
In spite of this, the French manufacturer still has always 
the fear of Government action and Government mono- 
poly hanging over his head, and, under these circum- 
stances, regards it as not worth while to incur the expense 
of establishing a broadcasting station withthe probability 
that after a while it will be closed down, $ 
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A Pioneer in European Broadcasting. 


By W. PEETERS 
(Our Correspondent in Holland). 


W that Holland has taken part in the first Inter- 
national Broadcasting Conference recently held 
in London at the instigation of the British Broad- 
casting Co., and is also represented on the Committee 
which will take up its abode in Geneva, the occasion is 
favourable for reviewing the progress of radio in Holland. 


Holiand a Pioneer in Broadcasting. 


Long before broadcasting stations were erected in 
England, radio-telephony stations operated in Holland 
and regularly gave gramophone concerts, the best known 


being that of the Netherland Radio Industry at The. 


Hague (PCGG), which for some months transmitted con- 
certs, later organised by Zhe Daily Mail, which were 
heard well in England. 

Amateur progress was also well advanced, and hun- 
dreds of experimenters keenly followed the wireless 
events. On account of the nearness to Germany, the 
apparatus used came chiefly from that country, and, after 
the war, component parts from German military sets were 
brought wholesale across the frontier. 

For many years this stock could readily be drawn upon 
and every amateur could provide himself with a complete 
receiver. Now, however, this is no longer the case, and 
our own products, supplemented by parts imported from 
America, England, and France, are almost exclusively 
used. 


Amateur Transmitting Licences. 


The oldest and largest amateur radio organisation is 
the Netherland Association for Radio-Telegraphy, which 
has branches throughout the country, and is authorised 
by the Government to transmit from its various centres. 
The Government only grants transmitting licences to 
amateur associations, and not to individuals. The maxi- 
mum energy permitted is 100 watts, and the wavelength 
must not exceed 200 metres. 

Notwithstanding this prohibition, there are numerous 
amateurs secretly transmitting and using call-signs begin- 
ning with the letter O or P. Many have worked with 
America, while they are reported daily as having been 
heard in all European countrics. 

The number of listeners is daily increasing, and there 
are now about 45,000, the majority being in Amsterdam, 
Rotterdam, and The Hague. 

To be independent of foreign cables during the war, a 
powerful radio-telegraphic station was built at Kootwyk, 
near Apeldoorn, which maintains a regular service with 
India (Bandoeng). The aerial is suspended on six masts 
212 metres in height. The receiving station is at Meyen- 
dell, and both stations are controlled from the telegraph 
offices in Amsterdam. 

A powerful transmitting plant has been installed in 
the Amsterdam Stock Exchange, which, at stated times, 
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broadcasts financial news for the benefit of provincial 
bankers, while the well-known Press office of Vas Diaz 
in Amsterdam also uses this transmitter for the dissemi- 
nation of the Press messages, which are received by the 
provincial papers, who are thus able to publish the latest 
news. 

Most of the banking houses in Amsterdam are equipped 
with receiving apparatus enabling them to pick up several 
wireless services, ¢.g., the traffic between London and 
Paris, Berlin and Hamburg, etc. Communication with 
Paris and Hamburg is also expedited by this means 
through the intermediary of Amsterdam, as it is found 
that radiograms are quicker than cablegrams, and, in con- 
sequence, Amsterdam is in receipt of financial news from 
the London and Berlin exchanges within five minutes, 
greatly to the advantage of the banks. 


The Broadcasting Stations. á 


With regard to broadcasting, Holland has no official 
stations, but there are radio-telephony stations belonging 
to wireless companies operated at their own expense. The 
Nederlandsche Seintoestellen Fabrick is an exception. In 
the early part of 1924 a syndicate of Dutch listeners was 
formed to collect the money necessary to defray the 
expense of the programmes, and obtained the use of the 
transmitter at Hilversum free of charge. Listeners send 
in voluntary contributions, and, thanks to their help, the 
periods of transmission have steadily increased. Concerts 
are transmitted almost daily, and have become well known 
abroad. The Philips Factory at Eindhoven has lately 
presented two masts 60 metres in height, so that the range 
of the station is now greatly increased. 


No Receiving Licences required. 


No licences are required in Holland. Receiving is 
free, and there is no tax on the apparatus. The most 
popular foreign reception is from the Chelmsford station, 
and its excellent programmes are greatly appreciated by 
all Dutch listeners. | 

We have no national radio industry. The apparatus 
made here is constructed of imported parts, and coils of 
the honeycomb type are generally used. Complete sets 
are imported mainly from France, with built-in coils de- 
signed for wavelengths of 200 to 3,500 metres. Tele- 
phones and loud-speakers come mainly from England. 
Four radio journals are published catering for the re- 
quirements of both listener and experimenter. 

In September the Second International Radio Exhibi- 
tion will be held in Amsterdam, at which English firms 
will be represented. This promises to be as successful 
as that held last year. 

From May 2oth to June 7th there will be a radio 
demonstration at the Kurhaus in Schevenigen organise:l 
by the Nederlandsche Vereenigingvoor Radio Telegrafe. 
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WILLIAM STURGEON. - 


Centenary of the Invention of the Electromagnet.’ 
í Abstract of a Lecture Delivered at the Royal Society of Arts on May 20th 
| By Dr. J. A. FLEMING, F.R.S. 


NE of the most important in- 
() ventions ever made in connec- 

- tion with electrical science 
was the electromagnet, which was 
given to us just a hundred years ago 
by William Sturgeon, a poor shoe- 
maker and some time private in 
the 2nd Battalion of’ the Royal 
Artillery. , 

An electromagnet consists of a bar 
or iron, straight, or of horseshoe 
form, which is wound over with many 
turns of copper wire., 

When an electric turrent is sent 
through this wire, the iron becomes 
a powerful magnet, but that mag- 
netism disappears when the current is 
stopped. 

This appliance is the basis of 
nearly all the technical applications 
of electricity. The electromagnet 
also provides one. of the most impor- 
tant tools of the physicist, and some of F araday’ s greatest 
discoveries were made by its aid. Sturgeon made the first 
electromagnet with a rod of iron half an inch in diameter 


and a foot long, which was bent into the form of a horse- | 


shoe and was wound over, spiral fashion, with 18 turns 
of bare copper wire. When the current from a single 
voltaic cell was sent through this wire the iron became a 
strong magnet and could sustain a weight of ọ Ib. 

Sturgeon presented his first electromagnet, with other 
apparatus for explaining the facts of electromagnetism, 
to the Royal Society of Arts of London in May, 1825, 
and the Society gave him in return a silver medal and a 
premium of thirty guineas. That original electromagnet 
has, in the course of the century, been lost, but the in- 
ventions of Sturgeon and some of the problems of electro‘ 
magnetism were expounded to the Royal Society of Arts 
on May 2oth in a lecture given by Dr. J. A. Fleming, 
F.R.S., Professor of Electrical Engineering in the 
University of London. Dr. Fleming exhibited a model 
or replica which he had made of Sturgeon’s original 
electromagnet, and explained the improvements subse- 
quently effected in it by Joseph Henry in the United 
States and James Prescot Joule in England. 

Large electromagnets are now much used as workshop 
appliances for lifting up masses of iron and also masses 
of iron turnings, scrap, and filings, which can thus be 
lifted and transported without handling. 

The second part of the lecture was devoted to the con- 
sideration of some of the scientific problems involved in 
this remarkable property of the common metal iron, of 
being magnetised. Metallurgists have long recognised 
that iron can exist in several allotropic forms, just as can 
phosphorus or selenium, in which the physical properties 
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are quite different, though, chemi- 
cally speaking, they are the-same 
substance. At temperatures above 
goo®. C. the iron is in the form 
called Gamma-iron, and is non-mag- 
netic and possesses considerable 
power of dissolving carbon. At 
ordinary temperatures it is in the state 
called Alpha-iron, and is highly 
I| magnetisable. Its crystalline form 
| and specific heat in the two states are 
quite different, and the atoms are 
packed closer together in the Gamma 
than in the Alpha iron. An experi- 
ment was shown by Dr. Fleming with 
a red-hot iron wire allowed to cool 
slowly to illustrate the passage back 
of the iron from the Gamma to Alpha 
form, and the expansion and recovery 
of magnetic power at a certain tem- 
perature. Some metals, such as 
manganese, when alloyed with iron 
have the power of keeping it in the non-magnetic, or 
Gamma, state even at ordinary temperatures. Samples 
of the ‘12 per cent. manganese,steel, discovered by Sir 
Robert Hadfield in 1882, which is non-magnetic, and the 
non-magnetic cast-iron of Dawson and Ferranti, were 
shown. l 

A very remarkable nickel-tron alloy, called Permalloy. 
containing 78.5 per cent. of nickel and 21.5 per cent. of 
iron, was produced a little time back in the United 
States by the research engineers of the Western Electric 
Company. This material has roo times the magnetic 
permeability of pure iron for very sfnall magnetising 
It has been used for the ‘‘ loading ’’ or over. 
winding of submarine telegraph cables on the principle 
first made known by the late Mr. Oliver Heaviside, and 
the result has been to increase the speed of signalling 
two or three times when compared with a similar cable 
loaded only with pure iron. 

Scientific questions connected with the cause of the 
special magnetic property of iron, nickel, and cobalt were 
discussed by Dr. Fleming, and the lecture concluded 
with a further reference to Sturgeon’s work. He was 
the first to introduce the amalgamation with mercury of 
the zinc plates in a voltaic cell, thus effecting a great 
saving in zinc waste when the cell was not in use. He 
was the first to produce an electric motor rotating by an 
electric current, and many other smaller inventions. Un. 
fortunately, scientific research was not a remunerative 
pursuit in Sturgeon’s day, and the last years of his life 
were spent in great penury. But he was one of those 
who helped to lay the foundations for modern electrical 
engineering, and his name and work deserve to be remem- 
bered even a century after that work was done. 
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Events of the Week in- Brief Review. 


FRENCH GOVERNMENT AND 
ESPERANTO. 


Esperanto has been accepted by the 
French Government as an authorised 
language for postal, telegraphic, and 
radio-telephonic messages. 

o000 
HAVE YOU HEARD MILAN ? 

Transmissions have begun from the new 
broadcasting station at Milan, which 
operates on 545 metres, with the call sign 
SITI. The evening concerts commence at 
6 p.m. (B.S.T.), though news builetins are 
transmitted during the day at 1.30, 2.0, 
3.30, and 5.30. 

oo000 


BROADCASTING THE NIGHTINGALE. 
Saturday, May 30th, at 11.50 p.m., is 
the day chosen for a repetition of last 
year’s experiment in broadcasting the 
song of the nightingale. If possible, a 


conversation between two birds will be, 


transmitted, and for this purpose two 
microphones will be installed in the 
garden of Miss Beatrice Harrison’s house 
at Oxted, Surrey. Miss Harrison will 
lure the birds with soft strains on the 


cello. 
0000 = 


WIRELESS AND BACCHUS. 


‘« Customers move to the room where 


the loud-speaker is, but they do not drink 
more,” say the Liverpool police in answer 
to suggestions that wireless in licensed 
houses encourages heavy drinking. 

Since Jast November broadcast receivers 
have been permitted in several public- 
houses, and permission has just been 


renewed. 
0000 


THE CQ NUISANCE. 

An appeal to European amateurs is made 
by a Norwegian reader, Mr. J. Diesen, 
who asks transmitters who send out CQ 
calls to state on what wavelength they 
intend to listen. The ordinary general 
call is answered by transmitters on every 
conceivable wavelength, with the result 
that considerable interference is caused 
over a very wide band. 

oo0oo0oo0o 
LONGER AERIALS ? 

Sir W. Mitchell-Thomson: (Postmaster- 
General}, in” answer to a question by 
Colonel Day in the House of Commons, 
stated that the question of increasing the 
standard size of wireless aerials had 
recently been considered, but the conclu- 
sion reached had been that such an in- 
crease would not be in the general interest. 
Where, however, there are special reasons 
for requiring the use of a larger aerial 
permission is given on application. 


4° ' 


20-METRE WORKING WITH NEW 
ZEALAND. 


Mr. E. J. Simmonds (G20D), of Ger- 
rards Cross, has added to his long list of 
achievements by being the first British 
amateur to effect two-way communication 
with New Zealand during daylight on 
20 metres. This occurred at 5.30 on the 
morning of Sunday, May 17th. At that 
time Mr. Simmonds was in communica- 
tion with Mr. C. D. Maclurcan (A2CM), 
of Strathfield, N.S.W., when he picked 
up a call on a slightly lower wavelength 


‘ from Mr. Ralph Slade (Z4AG), of Dune- 


din. He immediately replied with con- 
gratulations, and a schedule of working 
was arranged for the following morning. 

Working was resumed at the stipulated 
time on Monday, and Mr. Simmonds sent 
the following message: “To the Radio 
Society of New Zealand,—Greeting by 
first daylight 20-metre communication 
between New Zealand and Great Britain 
from the Radio Society of Great Britain.” 

The tests between the two stations were 
carried on until 6.20 a.m., when fading 
set in. 

In connection with this achievement it 
should be borne in mind that at the time 


in the previous week. 


of transmission New Zealand and Great 
Britain were both in daylight, the time 
in Dunedin being approximately 5 p.m. 

Mr. Simmonds has met with further 
success in his daylight transmissions to 
Australia. While working with A2CM 
on Sunday, May 17th, his signals were 
reported as “ten times stronger” than 
At 6 a.m. A2CM 
requested him to listen for A2DS, and 
five minutes later this station, owned by 
Mr. R. R. Davis, of Vaucluse, N.S.W., 
was heard. Signals were weak, however, 
owing to the approach of darkness in 
Australia. 

During these experiments the power at 
G2OD was 125 watts. 


o0o0oo0 


VIENNA RELAYS 5XX. 

A compliment is being paid to British 
broadcasting by the Viennese broadcasting 
authorities, who have made arrangements 
for the retransmission of Chelmsford’s 
programmes from the Vienna station. 

A nine-valve receiver has been installed 
on the outskirts of the city and this picks 
up the programmes from 5XX several 
times a week. The receiver is connected 
ts the broadcasting station by landline. 


FLYING LESSON BROADCAST. Thousands of listeners recently enjoyed the novelty 


of hearing an actual fiying lesson broadcast from 2LO. 


The tutor was Mr. Alan Cobham, 


who is seen in the photograph with his pupil, Miss Heather Thatcher, the well-known 
actress. 
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‘THE DERBY. 

Eleven fixed wireless stations are being 
employed by the police to direct traffic 
on the roads to Epsom., Eack station 
maintains touch with the office of ‘the 
Assistant Commissioner of Police, which 
is situated at a point north of the Epsom 

grand stand. | 
i g 0000 
A CORRECTION. 


We regret a smal} omission in Fig. 2 
of the article entitled “ The Crystal as an 
H.F. Amplifier,” by L. L. Barnes, in our 
issue of May 6th. The figure in question 
omitted to show the resistance connected 
in the lead between the earth side of the 
crystal and the sliding contact of the 
potentiometer. | i 

oo0oo0o0 


CALLS HEARD IN GERMANY. 


We print below the first list to reach 
this office of British calls heard in Ger- 
many. The sender -is Herr Rolf Formis, 
of Stuttgart. | 

ONE, 2DX, 2NB, 2BZ, 5GS, and 6RM. 

A three-valve receiver (0-v-2) was used. 


oo080 


ITALIAN TRANSMITTING CONTEST. 

A prize contest for Italian transmitting 
amateurs is being arranged by // Radio- 
giornale under the auspices of the National 
Radio Club of Italy, to take place from 
June 1st until March 31st, 1926. 

The prizes will take the form of gold, 
silver, and bronze medals, and also wire- 
less apparatus presented by leading manu- 
facturers. The awards will be made for 
the following achievements :-— 

(1) The greatest distance traversed, duly 
confirmed by QSL, with a power of less 
than 200 watts (minimum 10,000 kilo- 
metres). i ? 

(2) The greatest number of two-way 
communications, duly confirmed by QSL, 
with a minimum distance of 5,000 kilo- 
metres. 

(3) The most interesting report, having 
reference to the hour, season, ete. 

In view of this competition the National 
Radio Club of Italy earnestly requests 
amateurs throughout the world to be good 
enough to send reports of reception to 
their Italian comrades, to give them every 
opportunity of competing successfully. 


0000 
OWNERSHIP OF 20Y. 


With reference to the letter from Cap- 
tain E. J. Hobbs in a recent issue regard- 
ing his late call sign, 20Y, we have been 
advised by Mr. Charles A. Harnwell, of 
Traveller's Inn, Denby Dale, Hudders- 
field, that this call sign has now been 
allotted to his station. He would be 
glad to hear from the many correspondents 
who have recently sent reports to Captain 
Hobbs. 

o000 


IDENTITY OF 2VX. 


The cail sign 2VX no longer belongs 
to a transmitter in the Coventry area, but 
has been assigned to Mr. W. R. Clark, 
Roselyn, 3, Caroline Place, Aberdeen. All 
QSL cards are promptly acknowledged 


B 2 


Wireless 
World 


ICELAND AGAIN. 

-Another amateur to work with 1BG 
of Iceland is Mr. P. H. Dorté (G6DO), 
of Weybridge. Communication was 
effected on May 13th, when 1BG’s signals 
were received at fair strength on a two- 
valve set. He was transmitting on 98 
metres, and fading was hardly notice- 
able. 


oooo0o 


WIRELESS BUSINESS IN MOSCOW. 

‘In Moscow the pùblic interest in wire- 
less has resulted in a shortage of ap- 
paratus. Several establishments are busy, 
says a Moscow ‘journal, but are unable to 
keep pace with the popular demand. The 
quality .of the available goods leaves 
something to be desiredSsand particularly 


FIELD DAYS. The openin 
Day season was observed 
bledon Radio Society, on Sunday, May 


of the Field 
y the Wim- 


riments were conducted 

on Bookham Common. The photograph 

shows the mobile transmitter 2CA, 
operated by Mr. C. P. Jones. 


10th, when ex 


is this the case with crystals, which are 
stated to be very insensitive. Provincial 
buyers hail from the Ural, Siberia and 
the Caucasus, and a considerable mail- 


. order business is already in existence. It 


is understood that a Russian radio exhibit, 
will be a feature at the coming Scan- 
dinavian-Baltic Fair. 


0000 


INDIAN BEAM STATIONS. 

It is announced that the Indian Govern- 
ment have signed a contract with the 
Indian Radio Telegraph Company for the 
erection of beam stations for communica- 
tion with England and the colonies as 
part of the Empire chain. 

The first statfon, which is to be com- 
pleted this year, will be erected at Kirkee, 
Poona. Under the terms of the contract 
the company must employ Indian labour 
as far as possible. 
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‘COLOUR IN THE STUDIO. 

The unresponsive microphone and the 
chill “ atmosphere” of the studio have 
long been regarded as a handicap to tem- 
peramental artistes. To infuse warmth 
and colour into the studio is the object 
of a new American scheme which is being 
adopted at WJAZ, Chicago. Dr. M. 
Luckiesh, Director of the Lighting Re- 
search Laboratory, has been called in, and 
he will superintend the installation of 
apparatus which will provide “soft gra- 
dations of light and bold illuminative 
effects to fit in with the mood of the 
selection being given by the artist.” 

We should imagine that many items in 
the typical broadcast programme would 
impose a considerable strain on such an 
equipment. 

o000 


A SPANISH TRANSMITTER. 

Reports on his transmissions are wel- 
comed by Señor Miguel Moya (EARI), of ` 
Concordia 4, Madrid. He transmits on 40 
to 115 metres. l 

oo0oo0o0o 

AMATEUR TELEPHONY FROM SWEDEN. 

Probably one of the first occasions on 
which good telephony below 40 metres 
from a Eeoa amateur has been heard 
in this country occurred on May 13th, 
when Mr. G. L. Morrow (G6UV), of Berk- 
hamsted, Herts, was in communication 
with Swedish SMYV. At 10.50 p.m. they 
were working with Morse, 6UV being on 
45 metres and SMYV on 38 metres, but 


* a few minutes later SMYV attempted 


telephony on the same wavelength. 

To the surprise of Mr. Morrow, speech 
came through in excellent quality and at 
good strength, and communication was 
maintained in this manner for half an 
hour, 6UV replying in Morse. 

It is understood that the Swedish trans- 
mitter was employing a power of less than 
30 watts, and, considering the distance 
of 950 miles and the fact that 6UV was 
using a standard low-loss two-valve 
receiver (0-v-1) not designed for telephony, 
the performance reflects great. credit on 
SMYV. The station is owned by Mr. 
Carlsson, c/o Graham Brothers, Stock- 
holm. 

0000 


WIRELESS LESSONS IN MEXICO. 
A national system of educational broad- 
casting is being instituted in Mexico. 


o0o0°0 


TELEPHONY BETWEEN AEROPLANES. 

«It was recently found feasible for 
pilots in aeroplanes to converse with each 
other when they were in full flight and as 
far as five miles apart,” writes Mr. J. H. 
Morecroft in the June number of “ Radio 
Broadcast,’ New York. ‘ This feat was 
accomplished during preliminary tests in 
equipping army aeroplanes for summer 
manceuvres. Five miles seems a very 
short distance to us who nightly hear 
concerts a thousand miles away, but it is 
to be remembered that the power output 
of the aeroplane transmitter is necessarily 
low, and there is the difficulty of re- 
ceiving—enormous because of the exces- 
sive noise caused by the powerful motors 
and the hurricane rush of the wind.” 
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SAVOY HILL 


2L0’s New Studios. 


Plans are in hand at Savoy Hill for 
adding to the studio accommodation. At 
present there is the main studio on the 
first floor, whence all the big items are 


broadcast, and the ‘‘old ” studio, as it is 
called, on the third floor. The latter is 
used for talks, the Children’s Corner, 
rehearsals, etc. It may presently be 
scrapped and a new studio as large as the 
main studio constructed, with two smaller 
studios, one. of which will be used for 
talks and the other for specialised work, 
such as auditions and rehearsals. 
0000 


Control of Sound Effects. 

Special methods will be introduced of 
increasing or lessening the draping ma- 
terials, so as to control the sound effects. 
Improved methods of ventilation will also 
be introduced to exclude extraneous 
sounds. Microphones, amplifiers, tele- 
phones, and other adjuncts of transmis- 
sion will be practically identical with the 
apparatus in the existing main studio. 


oo00 


The Oxford Street Station. 

An idea is abroad that the Oxford 
Street Station is proving exceedingly 
troublesome. Reports have stated that 
two breakdowns have occurred there. 
That is not the case. The breakdown on 
May 4th, on the occasion of the American 
Ambassador’s speech at the Hotel Vic- 
toma, was at the hotel end and not at 
2LO. The station itself has had only one 
breakdown, viz., on May 13th, when no 


_ transmission was possible for an hour 


and a half. 


ooo0oo 


Induction from 2L0. 


Extraordinary reports 


In a street abutting on the transmitting 
station it is said that the broadcast may 
be obtained off the water pipes at any 


time desired. 
ome km ome) 


Relay Station for Bristol. 


Is a relay station necessary for Bristol? 
Some Bristohans are privately pressing 
the claims of the city to this develop- 
ment ; others state that crystal reception 
is possible, with a good aerial, from Birm- 
ingham, Cardiff, 5XX and Bournemouth. 
“No immediate prospect of a relay sta- 
tion for Bristol or any other locality ’’ I 
am told at the B.B.C. headquarters. But 
I believe that much depends on the pass- 
ing of the Wireless Bill as to the pro- 
vision of additional stations, both main 
and relay, in certain towns. Meanwhile 
it must be remembered that ninety per 
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are made by. 
listeners as to the induction from 2LO. - 
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FUTURE FEATURES 
Sunday, May 3ist. 
Loxpon.--4 p.m., The Capetown 

Orchestra. | 
Carpirr.—9 p.m., ‘Spring,’ 
‘“ The Redemption *’ and ‘‘ The 
Pentecost.” 
MANCHESTER. — 4 
Favourites. 
Monday, June Ist. 
Loxpox.—8 p.m., Bank Holiday 
Programme. 
Betrast.—7.30 p.m., ‘‘ Black and 
White.” | 
Tuesday, June 2nd. 
Lonpon.—9 p.m., Song Recital by 
John Coates. 
Beirast.—4 p.m., Elgar's Birthday. 
Wednesday, June 3rd. 
Lonpon.—8 p.m., An Hour frem 
H.M.S President. o 
Bournemouth. —8 pm., 
Ruse of Araby.” 
Carpirr.—8 p.m., “The Spirit of 
Adventure in Wales.” 


p.m., Choral 


“The 


Dunpee.—12 p.m., Presentation of 


the Freedom of the City of 

Dundee to the Prime Minister, 

Mr. Stanley Baldwin. 
Thursday, June 4th. 


Lonpon.—8.45 p.m., ‘‘ The Beg- 
gar’s Opera.” (A Shortened 
Version.) 

BirmMIncHaM.—8_ p.m., Dramatic 


Episodes from Great Plays. 
ABERDEEN.—9 p.m., “ Coronation 
Ode.” 
Friday, June 5th. 
Lonpon.—8 p.m., “ From the New 
World.”’ 


MANCHESTER. — 8 p.m., Band — 
Songs— Humour. 
Grascow.—8 p.m, A Varied 


Night. : 
Saturday, June 6th. 
Lonpon.—8 p.m., Humour and 

Novelties. 
BirnMINCHAM AND 5XX.—8 p.m., 
Popular Orchestral Programme. 


TOPICALITIES 


cent. of the population is within crystal 
range of a broadcast service. The other 


ten per cent, of the population is inter- 


esting the wireless engineers and their 
needs are fully recognised. 

‘omemene 
Such is Fame ! 

A gentleman in France has been re- 
cently representing himself as ‘* The 
British Broadcasting Company of Lon- 
don,’’ and has been transmitting gramo- 
phone records, songs and talks in a 
language with a pronounced Gallie 


flavour, after which he has again labelled 
himself “ The British Broadcasting 
Company of London now closing down.” 

Aware of the enquiries which were 
being made abvat him, he changed his 
title tc ‘‘The British Idea Station of 
London.” He has been received at 
various places ou the South Coast and 
inland towns in the South of England, 
and it is hoped from information in the 
possession of the British officials that he 
will be presently tracked dow), as he 


is causing considerable interference 
amoung listeners in this country. 
o0o000 
Secret Wireless. 
e 


Wireless engineers. both at Savoy Hill 


: and elsewhere, would like to know more 


about any new discoveries which indicate 
a desire to provide an improved public 
service, for only in the event of new move- 
ments starting that are destructive of the 
ideals of the public service which the 
B.B.C. support is opposition likely to 
arise from that company. The B.B.C., 
of course, claims no monopoly in broad- 
casting. To the Government alone 
belongs the right to decide whether any 
new and genuine rival service shall be set 
up, whether for the broadcasting of 
theatrical productions alone or for other 


purposes. reer 
Telepathy. 

Mr. Edward Isaacs, the pianist, whe 
recently broadcast from 2L0, told me that 
on one of his tours he received a sort of 
telepathic message to the effect that cer- 
tain artists who were to appear with him 
in Chamber works had met with a rail- 
way accident. The message reached Mr. 
Isaacs some two hours before the con- 
cert and impressed him so strongly that 
he made emergency arrangements to fill 
the programme :ın other ways. His 
decision was justified; for a telegram 
arrived just before the concert began 
reporting that an accident had befalten 
the party and although the mishap was 
not serious the artists were considerably 
delayed. 
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Scutrodyne receiver constructed 
{rom an American set of parts. 


A SSEMBLING working apparatus 

A from complete sets of parts with 
the aid of a screwdriver and admir- 
ably explicit instructions, 1s a practice 
of American innovation, and, as 1s 
well known, the American, markets 
supply sets of parts (kits) for the 
home constructor, from: an alarm 
clock to a miniature power-driven 
motor car, and in keeping with this 
practice is the production of sets of 
wireless receiver parts which require 
only assembling and wiring. 

The extent to which the com- 
ponents have been prepared for 
assembly and the work needed to com- 
plete the outfit depend not only upon 
the design, but also upon the amount 
uf detail and finish undertaken by the 
manufacturer. In America, the out- 
fits, it can be assumed, are in the 
same condition as if the parts of the 
receiver had been completely put to- 
gether, given their commercial finish, 
and then dismantled’ to the point 
where the main components hecome 


separated. 
o0o00°0 


| NEUTRODYNE KIT. 
The Neutrodyne receiver, 
in keeping with American 
home construction practice, 
is supplied by the F. A. D. 
Andrea Co. (Fada). It is 
marketed with all com- 
ponent instruments com- 
pletely finished, and is 
packed in a sectioned card- 
board box, and includes 
everything to the last screw. 
The baseboard is of polished 
mahogany and the front 
panel is Radion  ebonite, 
dfilled and engtaved. The 
frequency transformers are, of course, 
completely wound, and already 


high- 
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‘ frequency stages. 
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attached by means of short metal 
brackets to their respective condensers. 
Each high-frequency unit is mounted 
on the panel by means of three 
screws, and the dials held in posi- 
tion with grub screws. The receiver 
begins to resemble its fimshed form 
after the work of only a few minutes. 
The circuit is the well-known neutro- 
dyne arrangement, with secondary 
tappings for the feed back potentials, 
and includes two stages of high-fre- 
quency amplification, valve detector, 
and two transformer-coupled low- 
A set of valve 
holders is supplied; mounted on sup- 
porting brackets, though as far as the 
user in this country is concerned, 
these will have to be substituted by 
an ebonite panel carrying British 
holders. The designer has aimed 
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AND 


A Review of Some 
Selected | 
which have Recently 


Instruments 


made their Appearance 
on the British Market. 


at producing a receiver of high 


efficiency and, at the samg time, pos- 
sessing an attractive layout. For in- 
stance, it will be seen that inspection 
windows are provided on the panel 
for three of the valves, whilst win- 
dows for the remaining two would 
need to be made at positions on the 
panel that would detract from the 
good appearance obtained by evenly 
distributing the equipment. The de- 
signer, therefore, abandons the inspec- 
tion windows for the high frequency 
amplifiers, though he considers it de- 
sirable for the remaining valves. 

In criticising the design from a 
practical standpoint, many experi- 
menters will think it undesirable to 


‘arrange all terminals along the lower 


front edge of the instrument. This 
means that the receiver must stand 
above its batteries, with the aerial 
and earth leads, particularly the 
former, trailing across the front 
of the aerial tuning dial. The 


f By d purtery of leu: ‘ij de 
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Rear view of the 5-valve neutrodyne. 
The layout of the parts provides for short 
and direct wiring. 
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layout .adopted lends itself to simple 
wiring, and particularly in the high- 
frequency stages, where .the use of 


short leads is a necessity if efficiency’ 


has to be maintained. The low fre- 
quency amplifying circuit involves 


break-jack ‘switches for completing . 


the filament circuits and disconnecting 
the low frequency amplifying stages. 
Here again the wiring is compact, 
and no lead probably exceeds 7in. in 
‘ength between any two points, many 
of them being only an inch or two. 

It is surprising to find that, al- 
though an additional terminal appears 
on the panel so that both of the low- 
frequency valves can be operated at 
high plate potentials, no provision is 
made for grid bias. Filament con- 
trol for both high and low frequency 
valves is obtained by a single rheo- 
stat, whilst a separate control is pro- 
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One- and three-valve Refiex Sets, supplied in a semi — finished condition. 
receiving sets, constructed from the parts suppiied, are also shown. © 
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vided for the detector valve by a 
cleverly constructed filament resist- 
ance which, by means of a single 
knob, gives both fine and coarse ad- 
justment. - 
densers are clamped with Prespahn or 
similar material, and are sufficiently 
light in construction to be supported 
on the wiring.. The neutrodyne con- 
densers consist of two short pieces of 
wire fitting into glass tubing of 
about }in. diameter. Over this 
slides a metal sleeve, partly overlap- 
ping the wires inserted from the ends 
of the tube, thus providing a suitable 
condenser to balance valve capacity. A 
grid leak of the clip-in type is sup- 
plied of overall dimensions similar to 
the British high-resistance leak, 
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though it is of somewhat different con- 
struction. The body of the leak con- 
sists of a glass tubé, and the high" 
resistance material is a black sub- 
stance deposited on the interior. 
Referring to the booklet of instruc- 
tions which accompanies the. outfit, 
one finds that the use of wire covered 
with sleeving is advised, and. thé com- 


pleteness of these instructions can be, 


gdiged when one is told to check off 


- with an ink line oa the wiring diagram 
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[By courtesy of Gastoun E. Marbaiz.] 
Finished 


each lead as it is fitted. The instruc- 
tions for adjusting the neutrodyne 
circuit are extremely explicit, and the 
use of a buzzer -wavemeter, made up 
from parts marketed by the same 
company, is recommended, though 
with the large number of broadcast- 
ing stations in America, it would ap- 
pear that the adjustment could be 
equally well accomplished with in- 
coming signals. 


Little purpose would be serv ed here- ` 


in advising the British reader who 
has procured one of these American 
outfits as to the best method of fitting 
it together, for the booklet leaves 
nothing to chance. 

The accompanying photographs 
show one of these American receivers 
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built up to suit British valves, and 
whilst the performance of the instru- 
ment is very creditable, one wonders 
why it would not ‘be better to pur- 
chase the completed set, which there 
is little doubt could .be marketed for 
the. same ‘price as the kit. T Prob- 
ably,’ the process of putting the 
set together appeals to the American, 
though the amount of, work involved 
does not compare with the effort 
expended by the average Britisher on 


his home-constructed receiver, 


oo0ooo 


SEMI-FINISHED RECEIVING SETS. 

ae: It is ‘perhaps more correct to refer 
AA to certain of the 
L“ semi-finished. ”’ 


Ameritan outhts as 
receivers, and it 1s 


hard to see why they cannot be . 
marketed as finished sets when offered 
in a. condition so near completion. 
There is nothing instructive and no 
mark of ability is shown when con- 
verting one of these outfits into a 
working set, for not only are all the 
components in position on the panel 
and the baseboard, but, in addition, 
most of the wiring is supplied, so 
that it is only necessary to lay it in 
position and connect up. 

For the wiring of the low-fre- 
quency amplifying stages of a three 
valve receiver, all leads are cut to 
length and laced together in the form 
of a cable, each being of a distinctive 
colour, so that if necessary it can be 
traced. Leads are soldered to the 
tags of the jacks, and the spare ends, 
which are connected to the filament 
and transformer circuits, are termin- 
ated with tags, and so adjusted as to 
length that when the cable is laid in 
position no error is likely to arise by 
way of a wrong connection. A prac- 
tical wiring diagram facilitates the 
work of connecting up. The tuned 
circuits are, of course, wired with 
rigid conductors, but it would seem 
that in the design attention has not 
only been devoted to an efficient and 
well-balanced layout, but the com- 
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ponents are so arranged that their 
relative positions permit of the pre- 
paration of a practical wiring layout 
which can be shown on a printed 


diagram an: closely resembles the - 


paths taken by the leads in the set. 


[By courtesy a R. A. Rothermel.] 


Bradley condenser. “bearing. is sup- 
ported by a ‘euler 


Represented actual size, the leads in 


the set are almost equal in length to 
the lines in the diagram. 

The ‘‘ All Amax ’ junior and 
“senior outfits are of the semi-finished 
class. They are simple reflex re- 


ceivers embodying high grade com- 


ponents. ~ 
o0oo0oog0o 
KING NEUTRODYNE KIT. 

Classed with the receiving sets sup- 
plied in a partly finished condition is 
the King five-valve Neutrodyne out- 
fit. 

The tuning condensers and inter- 
mediate transformers are mounted to- 


[By courtesy of R. A. Rothernel.] 
The Cota condenser is another form of 
one—bearing condenser design. 


gether, the panel is drilled, the valve 

holders are set up in position on their 

brackets. and the 

wiring is supplied in the form of a 

laced “cable already referred to. It is 

left to the constructor to fit the 
B Ó 


low-frequency - 
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apparatus to the panel and baseboard 
with the aid of, a screwdriver and 
the screws and nuts supplied, tp wire 
up the high-frequency circuit with 
short and direct leads, as indicated 
in the practical wiring diagram, and 
to connect up the cable. 

However smail the experience of 
the constructor, there is little doubt 
that the completed set will functign 
correctly, and it is difficult to see how 
any possible error can arise in put- 
ting such a receiver together. 


oo0oco 


BRADLEY VARIABLE CONDENSER. 

The outstanding feature of the 
Bradley condenser is the unusual one- 
end plate construction. The moving 
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[By courtesy of R. A. Rothermel.] 
Double Amsco condenser. 


plates revolve on a rigid bearing 
which is secured to the front end 
plate, and to hold the moving plates 
securely in position a tubular brass 
sleeve is attached to the end plate 
embracing the moving spindle to 
almost its entire length. By this 
means the one-end fixing arrangement 
is rendered perfectly reliable. The 
plates are of brass, which permits of 
soldering, so that good connection can 
be made, while the stationary plates 
are secured to the end mounting plate 
by two ebonite pillars, an arrangement 
which in the experience of the de- 
signers produces an absolute mini- 
mum of dielectric loss. 


oooo 


THE COTA COIL COMPANY’S 
CONDENSER. 
This, again, is of the one-bearing 
type, and, in addition, is fitted with a 
wheel and pinion control for provid- 
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ing critical adjustment. Fixed and 
moving plates are spaced apart by 
means of washers, and the spindles 
to which the stationary plates are 
attached are insulated from the 


mounting plate by ebonite bushes. 


(By courtesy of C. G. Vokes and Company.) 

In the Braud condenser the moving plates 

are driven es A a set of bevel and 

worm pinioas, ng a critical control 
without backlash. 


THE AMSCO CONDENSER. 

As is typical with all modern vari- 
able condensers, extreme care has 
been taken in the method of setting 
up the fixed plates so that the electro- 
static strain through the insulating 
material may be uniformly distri- 
buted and give rise to the least pos- 
sible loss. The moving plates are 
carried on a plain spindle which 


[By courtesy of R. A: Kathermel.} 
Gardner and Hepburn condenser. 


passes through a bronze bearing of 
liberal length provided with a slot 
and adjusting nut to compensate for 
wear. The lower bearing is also of 
bronze and in the form of a cup, and 
carries a small steel ball to control 
the thrust of the spindle. A flexible 
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connection between the spindle and 
end plates ensures reliable contact. 
For panel mounting, 
plate carries three screws in prefer- 
ence to the one-hole attachment now 
so generally adopted. -.Stator and 


e TTET 


[By courtesy of R. A. Rothermet.) 
The ** Midget,” intended for use in the 


neutrodyne circuit.. 
rotor plates are wedged into milled 
slots in the supporting as 
~- ooo0o0 
BRAND CONDENSER, 

An unusually fine piece of work is 
the condenser of the American Brand 
Corporation. Following the most 
recent developments in condenser de- 
sign, the moving plates are in elec- 
trical contact with the end mounting, 
while the fixed plates are supported 
by means of pieces of insulated 
material arranged in a manner which 
is considered to minimise dielectric 
loss. 

A critical control is obtained 
through a pinion drive which operates 
through two. shafts with bevelled 
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[By courtesy of R. A. Rothermes. 3 
The Heath geared condenser. 


gears giving 100 to 1 reduction. This 
condenser is of the square-law type, 
though many American instruments 
employ the ordinary semicircular- 
shaped plate, certain models being 
supplied in both patterns. Not only 
is the method of supporting the plates 


the top end 
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‘particularly robust, but the manner in 


which they are bonded together can 
be considered to be most reliable. All 
the metal work is of brass, the end 
plates being of liberal thickness 
making a really heavy job. 


oo00 


GARDNER AND HEPBURN 
: CONDENSER. 

The novelty of design is to be 
found essentially in the method of 
supporting the plates and the way in 
which they are held together. The 
process of construction consists 
apparently of casting supporting 
pieces on to the plates and subse- 
quently drilling through. Fewer 


parts are probably employed in the 
construction of this condenser than in 
those already referred to, and it is 
It is, 


more simple in itS assembly. 


{By courtesy of R. A. Rothermel.) 
The ''soft-tread ° totally enclosed varl- 
able resistances. 


nevertheless, reliable, 
at a price somewhat lower than’ the 
majority of the American variable 


condensers. 
o3200 


CHELTON CONDENSER. 

Marketed under the name of the 
“ Midget ’’ is the variable condenser 
shown in an illustration on this 
page and contrasted in size 
with a box of matches. It has a 
maximum capacity of o.o0005 mfd., 
and special attention has been paid to 
producing a low minimum. It is m- 
tended for use as a balancing con- 


and is offered. 
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denser, and has been specified’ in 
several American circuits embodying 
the neutrodyne principle. 


oo0oo0oọo 
HEATH CONDENSER. 


Critical adjustment is arranged by 
means of gearing, and a very thin 


[By courtesy of C. G. Vokes and Company.) 
Kelfort resistance. 


/ 


‘ pinion wheel, stamped from sheet 
metal, engages on a quadrant a little 


larger in size than the moving plates. 
In accordance with modern practice, 
the fixed plates are insulated from the 
metal end pieces, but in this instance 
ebonite bushings are employed larger 
in size than those frequently met with 


- on British condensers. 


ouvoo 


SOFT TREAD RESISTANCES. 

The variable resistances used for 
filament control and as potentiometers 
of American manufacture are in 
general principle similar to the British 
types, and a few of the more expen- 
sive models represent a very high 
grade in instrument construction by 
mass production methods. 


This resistance operates by the. 


usual moving arm, but on examination 
one at once. observes that the move- 
ment is particularly smooth. The 
operating knob is of good, clean 
moulding, and its smart appearance 
may tempt the amateur to adopt it on 
his instrument panel. 


[By courtesy of R. A. Rothermet,) 
Specimens of the Bremer-Tully inductances. 
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_KELFORD RESISTANCE. 
It is probably due to the extensive 
use of Bakelite mouldings that some 
of the smaller American components 
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wavelengths. Primary and secondary 
sections are ryn on alternately, and 
the turns of wire are built up in 
sections by means of four-pile wmd- 
ing to a pyramid formation.. A tap- 
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[By courtesy of C. G. Vokes and Company.) 


The Super-multiformer, et peice < of four matched radio frequency transformers for use 
v 


in the conversion of simple rece 


have such a clean and attractive 
finish. The body of this rheostat is 
a hollow*Bakelite former, and the re- 
sistance winding is carried on a fibre 
strip in accordance with usual prac- 
tice. 

Here, again, the operating knob 
has a particularly beautiful finish. 


[By courtesy of C. G. Vokes and Company.) 
The Precise low-frequency transformer. 


In addition to being sharply milled, 
it has a knurled flange which can be 


gripped for obtaining critical control. 
o000 


BREMER-TULLY TUNING 
INDUCTANCES. 

It is interesting to note that the 
three-coil holder so universally 
adopted in this country, with its 
geared control, is practically non- 
existent on the American © market. 
Tuning inductances are invariably 
wound to cylindrical or basket forma- 
tion, and coupling is obtained by 
rotation. Referring to the illustration 
of the three mounted inductances, 
that on the left is a high-frequency 
transformer suitable for broadcast 
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ing apparatus to the superheterodyne arrangement. 


ping point is arranged on the second- 
ary for bridging off a suitable poten- 
tial for capacity neutralisation. The 
other two inductances are fitted with 
coupling coils, one of which changes 
from minimum to maximum coupling 


by means of 180° movement, and is. 


intended for providing reaction, 
whilst another winding 1s hinged te 
the former for use as an aerial cir- 
cuit. The metal parts used for sup- 
ports are small and few in number, 
whilst the insulating material is cut 
away for the purpose of reducing di- 
electric losses. One model has a 
wavelength range from 50 to 150 
metres, and the other for the broad- 
cast band covers from 200 to 565 
metres when the secondary winding 
is bridged with a 0.0005 mfd. vari- 


able condenser. 
(ome mome) 


THE SUPER-MULTIFORMER. 
Probably the greatest difficulty the 
amateur meets with in superhetero- 
dyne receiver Construction is the set- 
ting up of the intermediate frequency 


[By courtesy of Gaston E. Marhair.] 
Rauland transformer, with secondary 
mid-point tap. 
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amplifier. The transformers of 
which it is composed need to be care- 
fully matched one with another, and 
whilst permitting of a high degree of 
amplification, must be adjusted to 
occupy a sufficiently broad tuning 
band for good quality telephony 
work. ‘The instrument is intended to 
assist in the simple conversion of an 
ordinary receiver to a superhetero- 
dyne, and consists essentially of four 
transformers all adjusted as to wave- 
length, screened from one another 
and entirely enclosed in a metal box. 
oo0oo0o 


PRECISE L.F. TRANSFORMERS, 

American instrument work fs, in 
general, well finished, and the Pre- 
cise transformer has an attractive 
appearance. It is smaller in size than 
a typical British intervalve trans- 
former, and the space occupied by 
the windings is correspondingly re- 
stricted. A pamphlet supplied with 
the instrument gives no information 
concerning the windings, though an 
amplification curve plotted by the 
manufacturers is available. To ren- 
der the curve in a form in which it 
can be easily understood by the non- 
technical user, horizontal lines are 
shown representing the staves adopted 
in music and the various notes of the 
scale are shown. 

oo00 


RAULAND L.F. TRANSFORMER. 

The range includes three models, 
two small instruments for first ampli- 
fying stage intervalve coupling, and 
the other a large instrument—‘‘ The 
Lyric “—which it is claimed will 
maintain unusually even amplification. 

The smaller models only differ in 
the inclusion of a mid-point tap on 
the secondary winding of one of them 
for the purpose of connecting up to 
the push-pull circuit arrangement. 
This is a useful: feature, the provi- 
sion of which on British instruments 
would be welcomed by amateurs. 

It is probable that the American 
home constructor does not pay the 
same attention to the matching of 
valves and transformers as does his 
confrère in this country. One does 
not find a wide range of windings 
and transformer ratios available, and 
it would seem that many manufac- 
turers publish amplification curves 
regardless of the circuit and appara- 
tus in which the instrument was con- 
nected when under examination. 
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A Record of Development and Progress. i 


By Our Special Correspondent in Germany. 


HE development of broadcasting in Germany began for Stettin, Elberfeld, Kiel, Dortmund, and Gleiwitz, 
considerably later than in America, England, and all but the last two being already under construction. 
France. There were various causes for this delay, Several millions of the population are excluded from 

but principally it was due to the war and the period of the broadcasting system, particularly all those who live 
financial difficulty which followed. The installation of in the occupied territory. When the occupation ter- 
public broadcasting stations began simultaneously with minates the construction of more broadcasting stations 
the stabilisation of currency. In October, 1923, the first in the west of the German Empire will no doubt be 
broadcasting station was erected in Berlin, but the pro- undertaken. 


grammes were confined to gramophone music. By How Broadcasting is Paid For 
December rst, 1923, this station had a total of 500 pay- P ee eee Benn, test 
ing subscribers, but an astonishing development has taken ve fee for broadcast reception is two marks per month 


place since that date. In July, 1924, the number of in Germany and only war invalids and officials of the 
broadcast subscribers was 100,000; by the end of 1924 Imperial Post services are exempt. Broadcasting brings 
500,000, and, at the present rate of increase, the organiser 1 4 consideribie-sum monthly 10 this way, and by careful 
of German broadcasting, Dr, Bredow, calculates that by’ ©8anisation the participants in broadcasting benefit con- 
July, 1925, the number of paying subscribers will have siderably. As the German authorities were fortunately 
Coached million: able to take advantage of the experience in broadcasting 
in America and England, many an error was avoided 

The Broadcasting Network To-day. which at least in America was bréught about by the rapid 

This increase in the number of subscribers would not progress there and lack of experience. The German 
have been possible if at the same time the number of Postal authorities have always adopted the view that 
broadcasting stations had not been considerably increased. broadcasting, even when it only serves for entertainment, 
Berlin to-day has three different broadcasting stations, should be a monopoly of the State. But as it is not 
besides twelve in other towns, the positions of which are desirable that the State should be charged with the pre- 
shown in the accompanying sketch map. paration of an amusement programme it was arranged 
Of these stations Nürnberg, Bremen, Hanover, and that in each large area a private company should be 
Cassel are relay stations, operated through neighbouring | formed under State control to undertake the work of 
stations ; and as a rule these stations have no programme organising the broadcasting station. The construction 
of their own. Further such relay stations are projected and technical arrangement of a broadcasting station iS, 
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Fig. 1.—Outline map showing the positions of the stations in the 
£ Cormar Broadcast network. 


on the other hand, entrusted to the Government Tele- 
graph Department, therefore all German broadcasting 
stations are very similar in their construction and design. 
The Telegraph Department receives two-fifths of the 
revenue, and the broadcasting companies three-fifths ; 
out of which they have to pay the artists and authors, as 
well as the running expenses of the broadcasting stations. 
These costs in the first year have been and are still very 
heavy, because improvements have been introduced con- 
tinuously ; in fact, several German broadcasting stations 
have been reconstructed three or four times in the short 
period of their existence, 

The result of these frequent improvements will have 
been observed by listeners abroad. In a very short time 
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Fig. 2.—Interior of a control room. 
window on the left. 
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The engineer watches movements in the studio through the 
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a new broadcasting station will be apend in Bertin, 
with a power of 5 kW. so that it will be heard easily at 
considerable distances. 

Crystal Receivers Come First. 

The efforts of the organisers are directed to making 
it possible for the greatest possible number of people 
to be connected with the broadcasting stations by means 
of simple crystal receivers. This is the reason for the 
erection of numerous relay stations. The. network of 
broadcasting stations over Germany will eventually be 
made so close that at least in all the large towns it will 
be possihle to receive with a simple crystal set. It has 
also recently been decided to construct a 10 kW. broad- 
casting station in Frankfiitt. 


Fig. 3.—The Pungs and Gerch choke which provides coupling 
bet ween the microphone circuit and the oscillator circuit in certain 
types of transmitter. 

A review of the various types of receiving apparatus 
would be difficult on account of the variety. The crystal 
detector is the most common, as in other countries. But 

valve receivers from the 

simplest to the most compli- 
cated are also very popular, 
and the home construction 
of valve receivers iS łn- 
dustriously carried on. The 
authorities have issued strict 
conditions as to the use of 
home-made valve receivers in 
` order to obviate interference 
from the unskilled use of re- 
action couplmg. Anyone in 
Germany desiring to use a 
home-made valve receiver 
must first show that he has 
the necessary knowledge for 
the proper use of a valve 
receiver. Tests are carried 
_out by a number of the more 
important broadcast com- 
panies, who are empowered 
by the Government to under- 
take these tests. This 
method has the advantage 
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Broadcast Organisation in Germany.— . 
that unnecessary constraint is obviated as far as possible, 


and the authorities are not burdened with additional 


duties. 
The Oscillation Nuisance. 
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At first the German broadcast programmes served simply 
for entertainment, particularly in. the form of music. 


This musical entertainment has been supplemented by 


interesting lectures, market reports, press news, talks on 
sport, and finally educative broadcasting. These uses 


are still in the stage of experiment. 


Whilst the first German broadcast station was erected 
in the centre of. Berlin, the feeling grows more and more 
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So far this system has operated very well, but particu- 
larly in the large towns reaction coupling disturbances 


i wn bap ee) et) 6 el ES S Ad 9 ee eed tee de Se 
aa = o ° ~ 


L 


Ta ee aE a T a E 
L O D i 


w 


PŮ Ee et a a en 


Mishra eee 
ee -eaa m -5 


T=. 
ai he 
cs 


SRN 
bsa 


D> 
Walz 
~ 


f 
i 


a 
wa 
© 


oobat 


a? 
3 semen Ciena 
=a pe acumnsemaonemen on a a a) 
~~ 


~ 


Fig. 5.—The Amplifier of the Kathodaphone. 


that it is better not to put the stations in the large towns, 
but yet to retain the studios in the towns. . The Königs- 
wusterhausen station is situated in a small village about 
30 kilometres from Berlin, and is used primarily for wire- 
less telegraphy, but in the evenings and on Sundays the 
Berlin programme is broadcast at the same time from this 
station on 1,500 and 2,900 metres. 
A Competitor of the Valves. 

At present all the German broadcast transmitters 

employ valves, but recently a proposal to use high- 
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Fig. 4.—The Kathodaphone a special type of microphone used at 
some German stations, 


cause trouble, but on the whole there has not been much 
inconvenience on that account and certainly considerably 
less than in the early days of broadcasting. It was 
intended at first that reaction coupling should be pro- 
hibited, or that in any case it should be so weak that an 
excitation of the aerial would be impossible. It was 
found, however, that this standpoint of the authorities 


could not be maintained, since anyone who constructed 

his own receiver was in a position to employ reaction frequency alternators is being seriously taken up. 
counling. The Schmidt and Dornig alternator has been used 
i i A 29 


(Above) The Stuttgart station. 


(Top right) The aerials of one of Berlin's 
Broadcast stations. 


(Centre) Koenigswusterhausen, just out- 
side Berlin. 


(Bottom right) The mast and aerial at 
Miichen. 


(Below) The Münster station. 
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Broadcast Organisation in 
Germany.— 


successfully in producing 
short - wave continuous 
waves.. The machine in its 
appearance does not greatly 
differ from the usual type of 
alternator. 

- A small high-frequency 
machine of about 5 kW. 
capacity is being fitted into 
the Berlin transmitter and 
will be in operation very 
shortly. 

It is to be expected that 
there will be sharp com- 
petition between the, valve 
and the alternator interests 
if the high- frequency 
machine i in Berlin shows that 
it is capable of giving 
results equal to the valve. 

An amplifier for voice cur- 
rents is shown in Fig. 5. 
This amplifier is specially 
designed for the kathodaphone, a receiving apparatus 
which differs materially from other types. The 
principle of the kathodaphone, which shown 
in Fig. 6, consists in an ionised gas arc infiuenced 


through the sound vibrations to be. transmitted. The 


resistance of this gas arc varies exactly with the sound 
vibrations. . The advantage of the kathodaphone is 
that the inertia is very small, 
effect takes place which might eliminate some of the 
overtones. 

A ‘serious gompetitor for the kathodaphone and micro- 
phone has appeared in the Siemens ribbon microphone. 
This is a reverse of the principal of the Siemens loud- 
speaker. In the Siemens loud-speaker the electrical 
oscillations are transformed into sound by being sent 
through a broad band of thin aluminium sheet, which is 


stretched in the field of a powerful magnet ; in the ribbon 


\ 
NY book which tends to popu- 
larise the study of science and 
to demonstrate to the non-scientific — 
or, indeed, anti-scientific mind hoy 
greatly the ordinary events and 
comforts of our daily life are 
dependent on physical research, is 
warmly to be welcomed. 

In the opening chapter of ‘‘ The Marvels of Modern 
Physics,’’ one of the most recent publications of this 
nature, the author, Mr. Joseph McCabe, states ‘‘ we 
are not merely going to tell of the brilliant triumphs of 
thought, such as taking the temperature of a star on the 
edge of the universe or weighing and measuring. minute 
specks which are less than the billionth of an inch in 
diameter . . . I am going to try to tell the story and 
explain the procedure in such language that you can sit 
by the fire, or lie by the river, and read it.’’ After a 
brief mention of the work of the earliest men of science, 
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Fig. 6.—A view ol the transmitter at Hamburg. 


microphone this aluminium band is set in motion by the 

sound oscillations, and thus induces alternating current 
in the surrounding field exactly corresponding to the 
sound oscillations. 

The ribbon microphone is seen in the illustration of the 
studio of a Berlin broadcast. station. 

The German broadcast stations are still very much in 
the development stage, and just for that reason at the 
present moment pictures of the actual eee plants 

cannot be had. 

So far it is evident that the public of the great towns 
is satisfied with broadcasting ; and this public i is in. point 
of numbers by far the most important. In order to 
achieve a greater range it will be necessary to increase the 
efficiency of the transmitting plant by the use of more or 
larger valves, and the first step in this direction is the new 
skW. transmitter at Witzleben, near Berlin. 


he takes us by easy stages, and avoid- 
ing all mathematical formule, 
through the discoveries of the past 
century, relating in plain language 
and with frequent homely analogies 
the progress of science in measuring 
and investigating quantities almost 
- infinitely ‘small and speeds almost 
incredibly great, which have enabled the patient investi- 
gators to detcrmine facts concerning the structure of 
matter and the laws governing the ordered universe. 

Throughout the book the author emphasises the fact 
that though there are a few names popularly associated 
with ‘‘ discoveries,” the actual achievement has been 
accomplished by the co- operation of scientists of all kinds 
and nationalities. 

THE MarRveEts or MODERN 


120 pp% with four plates. 
Johnson's Court, Fleet Street, 


Pivica, By Joseph McCabe. 
Published by Watts and Co., 
E.C.4. 
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N the Wireless World for May 6th the writer dis- 


I heterodyne receiver, and explained how the first valve 
operated as a rectifier and as an oscillator.- It was ex- 
plained that for satisfactory results the valve should 
oscillate at a frequency very different from that of the 
signal, in order that the circuits used for generating the 
oscillations and those for tuning in the signal should not 
mutually interfere. In that type of set the valve 
generates oscillations which differ in frequency from the 
frequency of the incoming signal by something of the 
crder of 100 per cent., and the second harmonic of the 
locally generated oscillations is utilised to beat with 
the incoming signal. In this—the so-called Tropadyne 
receiver—a single valve is used as the first detector and 
oscillator (in other words, a single-valve frequency changer 
is used), and more or less satisfactory results are obtained 
by a special arrangement of the circuits. 

The circuit of the complete set is given in Fig. 1, and 
the distinctive feature is the peculiar connections of the 
apparatus to the first valve, the remainder of the receiver 
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being of normal type and suitable for connecting to any 


variety of frequency changer. In the grid circuit is a 
coil L, which is tuned by C, and in the plate circuit a 
coil R. Coils L and R in this set are the stator and rotor 
of a vario-coupler, and form the oscillating part of the 
first valve. Connected between the filament and the 
centre point of the grid coil of the oscillator is the frame 
aerial and its tuning condenser C,, condenser C,, and 
resistance R, being the usual grid condenser and leak. 

It is claimed that this unusual scheme of connections is 
such that adjustments of one circuit do not affect the 
tuning of the other. Hence, to produce currents of the 
frequency of the H.F. amplifier, it is only necessary to 
tune the oscillator (by adjusting C) to a fréquency differ- 
ing by that amount from the frequency of the incoming 
signal. In practice the correct adjustments are fairly 
easily made, but attention is drawn to two things. In 
the first place, both sets of plates of the condenser C 
tuning the oscillator are ‘‘ live’’ ones, and hand effects 
are liable to be troublesome. This difficulty is minimised 


by employing a dial with an ebonite knob fairly well 
+H.T.4 


+H.T.g 


0005 mfd 


O+H.T —— 
: 1 | i ics T.9 
— —S — 
c n \ N | 
= C.c0% | ao | aie oo 
eel a" ms =e] oea oS OO | XO 
Sm SOC = | 9e se 9e = o 
© oc | O < > | OO 
G-L IN | L \ 
Ea A —- Ti iT 
K | 
BR | 
ig Ce | / 
Pom a Eat —— = | i +- — — — 
hi j Fai ox P AA \ ii, 
ge Oge — i£ 
=, | 4 rR = as | | 
< O =e 8 
< | ~A Q | | | 
<O—++ Pastis ia ae a, a 
: Yml. im 
0-0005 R, 2 | 
f: | = = 
| ? —— - (-—--— — — -+ 
| See 
: 
i 
fee | 
Ftg. 1.—Theoretical connections of the set. 
A 32 


dæ -` 


. - Een om > 


Wireless 
World 


MAY 27th, 1925. 
Tropadyne Receiver.— 
removed from points in contact with the rotor A 
Secondly, the resistance of the grid leak R, is critical, 


and it is advisable to employ a good adjustable grid, 


Fig. 2.—View of one of the tropaformers. 


leak, as is done in this set. The capacity of the grid 
condenser C, does not appear to be critical, but it was 
found desirable to make an 
occasional adjustment to the 
reaction coil setting. As is 
_well known, the strength of 
the oscillations generated in 
a circuit such as LC de- 
’ pends partly on the ratio of, 
the capacity and inductance, 
and under given conditions 
as to plate and filament volt- 
ages, as the capacity of con- 
denser: C is increased, the 
strength of the oscillations 
diminishes. By a readjust- 
ment of the coupling of the grid and reaction coils, how- 
ever, the strength of the oscillations can be brought to a 
suitable value. This adjustment is made, of course, by 
turning the knob of the variocoupler. 
The H.F. Amplifier. 
Turning now to the amplifier, three 
quiring four transformers are employed. 
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Fig. 3.—Arrangement of parts on the front panel: 


A view of the set which shows practically the whole of the components. 


A, fin.; B, kin. C, j,in. and countersunk; D, j.in.; E, ;,in.; 
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formers are marked T,, T}, T}, and T, in Fig. 1, and 
are of identical construction, although the primary wind- 
-ing of the first transformer, T,, is shunted by a fixed 
condenser of 0.0005 mfd. This fixed condenser, C,, is 
not part of the transformer, but is connected externally. 
All the transformers have an adjustable. mica- -dielectric 
condenser across their secondary windings. A sketch of 
one of the transformers (called a Tropaformer) i is given 
in Fig. 2. It has a core of thin silicon steel, a primar} 
winding of 500 turns of No. 30 S.S.C., and a secondary 
winding of 1,000 turns of No.: 30 S.S.C.; the two 
coils are wound in the same direction and mounted din. 
apart. The adjustable condenser is mounted on the ‘top 
of the-case of the transformer, and its capacity range. 
is sufficient to tune the device between about 3,000 and 
g,00o metres. 

Transformer T, is connected to the second detector, 
which is adjusted for anode rectification, the valve having 
a suitable negative bias and plate voltage. Following the 
detector is a note magnifier, which may, however, be cut 
out by inserting the telephone plug into the six point jack. 

The grid return wires of transformers T,, T,, and T, 
are connected to the sliding contact of a potentiometer, 
which has its ends joined to the positive and negative 


The four H.F. transformers 


Rre easily identified. 


terminals of the filament battery. Hence, when the con- 
tact of the potentiometer is nearest the end connected to 
positive, the grids are positive by the amount of the fila- 
ment battery, grid current flows, and the amplifier is 
damped.. With the potentiometer in this position the 
amplifier should not oscillate. As the contact is moved 
towards the end joined to negative, the grid potential is 
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Tropadyne Receiver.— j 
made less positive, and, of 
course, the normal anode cur- 
rent taken by the amplifying 
valves is reduced. It is, there- 
fore, desirable so to adjust the 
transformers, plate voltage, and 
filament current that the ampli- 
fier is just not oscillating when 
the potentiometer is set almost 
‘over to the negative side. Then 
the minimum amount of cur- 
rent is being taken from the 
plate battery, and the ampliher 
is in its most sensitive condition 
for amplifying signals. 

With the set of transformers 
supplied in the Tropadyne kit 
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of parts, it was found rather Another view. The adjustable grid leak lies by the mae of the valve on the right-hand side of the 


a difficult matter to stop the 
amplifier oscillating, although great care was taken to 
try various combinations of plate voltage and filament 
current. One or two changes were also made in the 
Wiring diagram supplied with the parts. In the first 
place a separate filament resistance was used for the first 
detector; and tests proved this to be desirable. and, 


Yer, 


Fig. 5.—The terminal strip; A, j,in.; B, ..in. for No. 4B.A. 
terminalis. 


secondly, a separate plate battery tap was provided for 
the first detector, high-frequency amplifier, second de- 
tector, and note magnifier. In the diagram of connections 
supplied, a common voltage is shown for all the valves 
except the second detector, but here again it was found 
practically essential to use different voltages as indicated 
by the diagrams of Figs. 1 and 6. A further improve- 
ment was made by connecting fixed condensers of 1 micro- 
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hase, while on the extreme left-hand side is the L.F. transformer. 


farad capacity between the positive plate battery terminals 
and the filament battery, but these are not shown in the 
illustrations because there was not room for them on the 
baseboard. 

Assembling the Parts. 

The set has a front radion panel which carries the 
two tuning condensers, vario-coupler, filament resistances, 
potentiometer, jacks, and two terminals for the frame 
aerial. These parts are arranged as indicated in Fig. 3, 
and great care should be taken not to rearrange them 
without carefully examining the position of the parts 
on the base. If Apex vernier dials are to be used, it’ 
will be necessary to remove a short length from the ends 
of the shafts of the variable condensers, as these have to 
project 4in. from the surface of the panel. 

On the baseboard are mounted the remaining compo- 
nents in the positions shown in Fig. 4. These parts are 
all screwed to the base, and here again care should be 
taken in the laying out of the parts, as there is little 
room to spare. In fact, if-valves of the D.E.5 class, or 
valves of similar dimensions, are to be used, it is neces- 
sary to employ valve holders withcut the wide flanges, 
such as those on.the antiphonic valve holders used in the 
set illustrated, and to fasten them as near the trans- 
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Fig. 4.—Lavout of parts 6n the baseboard. 
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e Receiver.— S 2 
; par + een een ene ee enna neeeerseneeee nhe ; 
“i>. see i MATERIALS REQUIRED. : 
5 1 Oscilla y so eal | 1 Single circuit jack (Frost Radio). : 
i 4 Tropaf 1 Plug (for jacks) (Frost Radio). : 
EEk g 
spa $ -Vari iat ranaibiers) 0-0005 mfd: (Cardwell). 9 Terminals (No. 4B.A.). : 
$ Pe ts. intervalve transformer (Royal). 1 Radion panel, 24in. x 7in. X fin. (American Hard Rubber : 
i 2 Filamen resistances; 6 ohms {Frost Radio). Co.). 3 
5 he nliometer (Frost Radio). I Radion strip, 9in. X hin. X Ñin. 
= Valve holders, anti-phonic (Burndept). | 1 Base board, 23in. x 6}in. x Hin. 
| i “1 Fixe i condenser 0:0005 mfd. (Dubilier). 1 Cabinet for 24in. X Tin. panel (Carrington Manufac- 
| ; 1 Fi d condenser 0-005 mfd. (Dubiliér). turing Co.). . ! | 
i 1 Variable input condenser (Haynes-Griffin). 1 Frame aerial (Bodine). 
| a 2) ee dials (Apex). 6 Valves (Metro-Vick SP18 valves were used). 
ya 1 Variable a deat leak, 0:1 to 7 megohms (Royalty). (The American components were > eres by R. A. Nihom 
E ir t control a i ees : Ltd.) ` 


FA as posite. Valves of the narrow tubular or of the small space between the components. It is neces- 
- small “pear-shaped type, such as the M.O.D.E.R., or sary to separate the panel and baseboard, and to wire 
Metro-Vick S.P.18,- just clear when the holders are. as much as possible before putting them together again. 
arranged as indicated in Fig. 4. Finally, construct and Some of the wires are No. 16 tinned copper wire, and 
fix the terminal strip (Fig. "s), and secure the base and others are No. 20, while a few are run-in systoflex to 


panel by wood screws passed through the panel. prevent their accidentally making contact with other wires. 
Measure off and shape those wires which connect a con- 
Wiring the Set. tact on the panel with another on the~baseboard, and 


` The wirimg connections (Fig. 6) are quite straight- solder one end before finally fixing the panel and 
aara but the work- has to be done slowly on account baseboard. 
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Fig. 6.—Wiring diagram. 
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Tropadyne Receiver.— 
~ ` Operating the Receiver. 
Connect appropriate batteries, the frame aerial and 
fhe telephones, and tune in a signal by adjusting the 
two.variable condensers. Normally, the same station will 
be heard at two places on the oscillator dial, and the 
setting which gives the loudest signals or freedom from 
interference should be chosen. Then adjust the filament 
resistance of the first valve, its plate voltage, and the 
setting of the rotor of the variocoupler. Now endeavour 
to tune the H.F. transformers to the same wavelength 
by adjusting the variable condensers connected across 
their secondary windings. To do this, turn the condenser 
of the transformer nearest the second detector to, say, 
80 degrees, then adjust the third transformer, then the 
second, and, finally, the first, until best results are 
obtained. 
-It might be found necessary to readjust the setting 
of the oscillator as the tuning of the amplifier is carried 


out, and it might also be found that when the four trans- - 
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formers are tuned to about the same wavelength that 
the amplifier oscillates. To stop the oscillations, experi- 
ment with the plate and filament voltages, and with the 
potentiometer. If the oscillations persist, set the -con- 
denser of the fourth transformer to a higher value, re- 
adjust the others, and again experiment with thé values 
of plate and filament voltage. When the amplifier is 
stable, tune in a weak signal, and make final adjust- 
ments to the H.F. transformer, the voltage of the second 
detector, and to the grid leak and variocoupler connected 
to the first detector. It is usually found that if the grid 
leak has too high a value, or if the variocoupler is set 
too high, the set squeals when the tuning condensers are 
turned to a low value. 

Hand effects are troublesome when the amplifier is 
oscillating, and the writer has found a variable high 
resistance (30,000 ohms) connected across the primary 
winding of the last high frequency -transformer of 
great help in controlling the tendency of the set to 
oscillate. 


Swansea and District Radio Society. 

‘ Portable Sets and their use in Sum- 
mer Time ” was the title of a talk given 
before the Society on April 28th by Mr. 
W. H. Thomas, who demonstrated a very 
light two-valve portable set. 

Mr. D. P. Willans, on-May Sth, gave 
an interesting lecture on *“‘ Acrials.” He 
remarked that many people neglect their 
aerials by failing to clean them and 
attend to the insulation. 

Lhe Society is arranging to hold 
several field days during the summer. 

Hon. Secretary: E. H. White, 100, 


Bryn Road, Swansea. 
©000 


Streatham Radio Society. 

At the annual general meeting, held on 
May 14th, great satisfaction was expressed 
at the excellent balance-sheet presented by 
the treasurer. Mr. H. Bevan Swift was 
re-elected as chairman for the ensuing 
twelve months, while Mr. Carpenter was 
appointed treasurer. - Regret was ex- 
pressed that Mr. A. G. King, who had 
served the Society as treasurer since its 
inception, was unable to continue in 
office. The mecting concluded with a dis- 
cussion on the Society's wireless equip- 
ment at the new headquarters. 

The secretary is Mr. N. J. H. Clark, 
of 26, Salford Road, S.W.2. 


o000 


The Radio Society of Highgate. 

“ Power Amplification ° was the sub- 
ject of a very instructive lecture given 
on May 7th by Mr. L. Grinstead, B.Sc. 
The lecturer emphasised that power valves 
must have a low impedance and a long 
straight portion on their characteristic 
curve. Reference was made to the in- 
efficiency of the thermionic valve as a 
distortionless amplifier. and it was pointed 
out that, but for the fact that the input 
of the average loud-speaker is only 30 to 
50 milliwatts, modern amplifying appa- 
ratus would require to be on a much 
larger and more costly scale. l 

Hon. secretary, Mr. F. J. Squire, 31, 
Harvey Road, Hornsey, N.8. 
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Ipswich and District Radio Society. 

“The Use of Town Mains for High 
Tension Supply ’’ formed the subject of 
an instructive lecture by the president, 
Mr. F. Mellor, A.M.I.E.E., on April 
27th. 

Mr. Mellor proved by a series of ex- 
periments and calculations that the cost 
of supplying a four-valve receiver with 
H.T. current by this method would be 
ts. 2d. for an estimated working period 
of 1,000 hours. He considered that with 
the increasing popularity of the power 
valve, there was every oe of this 
system being seriously considered. 
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FORTHCOMING EVENTS. 


: WEDNESDAY, MAY 27th. 
: Radio Society of Great  Britain.—At 6 
: p.m. (tea at 5.30). At the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2. Lecture: “The Rectification n. 
Small Radio Frequency Potential 
Differences.” By Mr. F. M., Culcurooke, 


B.Sc. : 
Middlesex Wireless Club.—Ordinary : 


North 
Meeting. 

WEDNESDAY, JUNE wd. 

Institution of Electrical Enyinecre (Wire- 
less Section).--At © pm. (light retresh- 
ments at 5.30). At the Institution, 
Savoy Place, W.C.2. Lecture: “The 
Effect of Ware Damping in Radio 
Signal Measurements.” By Dr. R. L. 
Smith-Rose, M.Sc. 

Golders Green and Hendon Radio Society. 
— At pm. At the Club House, 
Williteld Way. Lecture by Capt. K. 
E. farbridge (5CB). ; 

THURSDAY, JUNE 4th. 

Kensington Radio Socicty.—At 8.30 p.m. 
Tulk on: “Inductance Capacity and 
Resistance in Oscillatory Circuits © by 
Mr, L. F. Fogarty. 

SUNDAY, JUNE 7th. 

Golders Green and Hendon Radio Society. 

—Ficld day. 
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~~elub’s four-valve 


Hackney and District Radio Society. 

A lantern lecture on the Continental 
Broadcast Stations was given by Capt. L. 
Plugge on April 27th. In the course of 
his remarks the lecturer said that, in his 
opinion, the superheterodyne would be 
the set of the future. 

The Society meets every Monday even- 
ing at 8 o’clock at the King’s Hall, Lower 
Clapton Road, E.5. Prospective members 
may obtain full particulars from the hon. 
secretary, Mr. G. E. Sandy, 114, Parnell 
Road, E.3. 
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Dublin Wireless Club. 


A Jloud-speaker demonstration on the 
t was a feature of the 
meeting held on April 30th. The demon- 
strators were Messrs. H. J. Wilson and 
E. Jackson. The circuit employed in the 
set comprises a detector valve and three 
stages of low-frequency amplification, the 
first being choke coupled and the other 
two resistance coupled. The demonstra- 
tion proved the great range of the set, as 
well as the strength and purity of signals 


received. 
om emomes 


Kensington Radio Society. 

At the Society’s May meeting Mr. H. 
Andrewes, B.Sc., was the lecturer, his sub- 
ject being “ Modern Condensers and their 

ses for Radio and Other Work.” All 
sorts and conditions of condensers were 
shown, and by means of an excellent series 
of lantern slides members were able to 
study a complete range of instruments, 
from the small fixed types for broadcast 
receivers to an example 5 feet high for 
use in a high-power station. 

Hon. secretarv, Mr. Herbert Johnson. 
81, Cromwell Road, Wimbledon, S.W.19. 
coocoo 

Wimbledon Radio Society. 

` The Society has arranged to hold a 
Field Day on the second Sunday of each 
month throughout the summer. The first 
of these was held on May 10th, when 
several members brought very efficient 
portable receivers. 
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By KIMBALL HOUTON 


HE past four years in America have 
seen the birth and death of an 
infinite number of radio receiving 

circuits. Four years ago there existed the 
usual regenerative circuit which had been, 
until that time, the universally used 
circuit by amateurs on amateur relay work 
on a wavelength of the order of 200 
metres, and by commercial ship and shore 
stations at 300, 450 and 6oo metres. AE 

The regenerative circuit has had an in- = m: 
teresting and extremely nerve-wracking ` 
history. When I say regenerative, I might 
define the term a little more closely and 
include within its meaning any oscillating 
or regenerative circuit as was applied to 
radio receiver design. Obviously, re- 
generative circuit receiving equipment as designed could 
be made to oscillate very easily by exceeding the point 
of maximum regeneration. 

It is desirable to point out that these types of circuit, 
included within the meaning of the word regenerative,” 
were invented before broad-asting became a recognised 
and universal public service, and were particularly 
designed for the reception of spark’ and are telegraph 
signals. During this period of the growth of the art of 
radio reception some isolated experimental work in wire- 
less telephony was being carried on by scientists. 


Radio Communication in the World War. 


With the advent of the World War, and with the 
enlistment of the vast engineering and research faculty 
into Government service, the engineering basis of the radio 


‘receiver and amplifier design using three-electrode valves 


was brought down to a definite point of simple mathe- 
matics and definite engineering formula which could 
be depended upon. 

Important among the war-time problems was that of 


communication between ground and aeroplanes as well 


as point-to-point communication in the actual fighting 


Fig. 1.—-This is the interior view of the Fada “ One-Sixty "’ receiver. 
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“THE AMERICAN NEUTRODYNE-. 


A Short History of the Neutrodyne Circuit : 
Present, and Future Status. 


STARK. 


its Past, 


Fig. 2.—The “ Neutroceiver ° enclosed in a cabinet which also has space in it for the 


plate battery. 


zone from behind the lines up to and including communi- 
cation along the front-line trenches. - Another extremely 
important problem brought about by the war was the 
application of radio signalling to the first line of defence 
—the Navy. Here, again, speech or radio telephony 
very largely superseded, at least for short range werk, 
the : more powerful spark or arc transmitters, although 
high power valve transmitting sets were also developed 
to cover longer ranges. 

Obviously, the United Sfates Government, as well as the 

other Allied Governments, employed every bit of technical 
brains that could be found to solve as quickly as possible 
and with the least expense these problems of communi- 
cation. One of these ‘scientists employed by the United 
States Government at the Washington Navy Yard during 
this period was Prof. L. A. Hazeltine, now Professor of 
Electrical Engineering, Steven’s Institute of Technology, 
Hoboken, New Jersey. ` 

Prof. Hazeltine was not unknown in radio circles and 
far from it, for it was he who, having been attracted, to 
radio, brought forth possibly 
the most concise and complete 
and most beautiful mathe- 
matical proof of the operation 
of the three-electrode valve in 
the state of oscillation, and in 
this connection his work was of 
extreme importance in clearing 
up some of the very confused 
(even at that time) patent liti- 
gation revolving around oscil- 
lating valve patents. 

Prof. Hazeltine’s work at 
the Washington Navy Yard 
was that of designing en- 
gineer in charge of radio 
receiving equipment, particu- 

A 37 


os wee . . Wireless 
-E World 


The American Neutrodyne.— | ) 
larty that equipment designed for naval use. It was 
‘during’ this work that he brought to’a focus the results 
of previous analytical thinking, and designed a receiver 
known as the SE-1420 Navy receiver, which incorporated 
in its tuning circuits a fundamental scheme for the 
neutralisation of the capacity coupling existing between 
various portions of the inductances or coupling coils used 
in the receiver. 

The Birth of Broadcasting and the Need of an 

; Efficient Broadcast Receiver. 

With the advent of the ‘‘ broadcast millennium ’’—of 

broadcasting—or the transmission of speech and music by 


Fig. 3 —The Fada “ Neutrola,’’ which has a built-in loud-epeaker. 


radio telephony, and he universal public acceptance of 
this method of entertainment and education, radio 
engineers required a different kind of receiver if the public 
were to be most satisfied with the receiving sets which 
they purchased. No longer were the obsolete designs of 
yesterday suitable for the receiving of the highly compli- 
cated voice and music frequencies used in transmitting, 
either a simgle voice or a seventy-piece orchestra. 
Paralleling the requirement of quality transmission of 
speech and music came the universal public knowledge 
about regenerative receivers which, in a large majority of 
cases, radiated part of their energy, or, in other words, 
acted themselves as miniature broadcasting stations, and 
caused extreme confusion and undesirable interference to 
other radio broadcast receivers in a given locality; one 
such radio receiver possibly interfering with other receiv- 
ing stations within a radius of one to five miles. 

Prof. Hazeltine, recognising the inefficiency of re- 
generative receivers from every point of view, and recog- 
nising also the extreme difhculty that engineers were 
meeting in attempting to apply efficient methods of pure 
radio frequency amplification to receiving circuits adapt- 
able tø broadcast reception, on the basis of his past know- 
ledge, was the one man who came forward with a new 
system of radio reception of proven mathematical correct- 
ness and of proven practical adaptability, which solved 
the problem of radio-frequency amplification and of 
satisfactory radio broadcast speech and music reception. 

That system was termed the ‘‘ Neutrodyne Circuit.” 
F. A. D. Andrea, Inc., was one of the original licensces 
of the Hazeltine Neutrodyvne circuit under the licence 
granted by Prof. Hazeltine to the Independent Radio 
Manufacturers, Inc. As a matter of fact, the first 
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Neutrodyne receiver, which was commercially available in 
the United States, was the famous Fada ‘‘ One-Sixty ”’ 
receiver, which employed the Neutrodyne circuit using 
four valves, one of which did double duty, and gave to 
the public a four-valve circuit which did the work of five 
valves, namely, two stages of tuned radio-frequency 
amplification, detector, and two stages of audio-frequency 
amplification, the radio stages being properly neutralised 
for the elimination of undesirable-capacity coupling effects 
both in the valves and their associated circuits. 

Fig. 1 shows the interior appearance of this receiver. 
Note in particular the special method of mounting the 
tuned coupling transformers at such angles with respect 
to one another that the magnetic coupling between the 


coils is reduced to an absolute minimum. 


The Growth of the Popularity of the Neutrodyae 
Circuit. 


Never in the history of radio in any country in the 
world has the art become so much a matter of necessity 


‘in every home as it has in America. To-day there are ap- 


proximately 3,600,000 homes which have radio receivers, 
and the number is fast increasing. Broadcasting has 
become an absolute necessity. Its services to the public 
has for months and months been recognised, and radjo 


. 
- 


Fic. 4.—The receiver of fig. 2, with a table cabinet, 2 
which holds the batteries and charging equipment, ' 
and provides a complete set in which no wiring 
shows. 
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The American Neutrodyne.— . 
broadcasting has rightly earned the title ‘“ A new public 
service.’” 
Paralleling the dramatic rise of radio broadcasting, 
there has been no greater sùccess in radio than the accept- 
ance by the public of the Neutrodyne receiver as perhaps 
the most perfect type of receiver available for the most 
perfect reception of radio broadcast programmes. Prof. 
Hazeltine’s solution of the seemingly impossible problem 
of obtaining efficient radio-frequency amplification has 
been of enormous economic benefit to radio. It has given 
people a more truthful conception of the beauty of being 
able to Ysten to not only reproduced music, but in reality 
to the personality and temperamental atmosphere of the 
broadcast artist which is branght right into the living 
room of the home, be it farmhouse or palatial city 
mansion. As an illustration: since the Fada ‘‘ One- 
Sixty °” Neutrodyne receiver was originally made avail- 
able to the public in February, 1923, over 50,000 of 
them have been sold to the American broadcast public, 
and they are proving themselves worthy of their name. 
Radio engineering does not stand still. In fact, it is 
moving rapidly towards new perfection in design, and 
there has never been a circuit in the art of radio engineer- 


ing which to my knowledge and in my opinion has with- . 


stood the onslaught of all other circuits to the extent that 
the Neutrodyne circuit has. In the United States, for 


HILE the British manufacturer 
has produced an almost be- 
wildering multiplicity of valves 

the American valve maker, on the other 
hand, has confined his activities to the pro- 
duction of three or four standard types. 

Those to be described have been developed by the 
Radio Corporation of America, and are general purpose 
valves fitted with low consumption filaments. 

In the past a soft detecter valve has been very largely 
used by American amateurs, but to-day the tendency is to 
employ hard valves for this purpose, and the soft valve 
is rapidly falling into disfavour. 


UV199. 


UV199. 


The first valve to be described is the UV1g9, which 
was the first in the world to be fitted with a 6o milli- 
ampere filament, and its advent has marked what is 
probably one of the greatest advances in radio work. 

This type is very popular, particularly in the outlying 
districts, where battery charging is an impossibility. Its 
overall measurements are approximately rin. diameter 


TESTS ON SOME FOREIGN 
VALVES. 


The American UV199, UV201A, WD11 and the French 
“ Radio Micro.” z 
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the year 1924, over 37 per cent. of all radio receivers 
sold of all types, makes and description, were Neutro- 
dyne, and in the music industries alọne which during that 
year became of extreme importance in the distribution of 
radio receivers, over 52 per cent. of receivers sold through 
this trade channel were Neutrodyne receivers. 

Approximately from July, 1923, the other licensed 
manufacturers under the neutrodyne påtents were market- 
ing receivers, and each one of these manufacturers has 
probably achieved a success which from the point of view 
of the monetary value of business done over the extremely 
short period of time evolved has been unapproachable 
and beyond comparison with the success achieved by 
other companies manufacturing other types of radio 
receiving equipment. m 

The ‘‘One:Sixty’’ receiver was not superseded, but was 
supplemented by an additional line of receivers which 
were marketed during 1924. These receivers included 
the ‘‘ Neutro-Junior ’’—a three-valve neutrodyne receiver 
giving the effect of four valves; the ‘‘ Nectroceiver ’’— 
a five-valve receiver; the ‘‘ Neutrola ’’—which employs 
the same panel as the ‘‘ Neutroceiver,’’ but with the 
addition of a built-in loud-speaker and the modifica-. 
tions of the ‘‘ Neutroceiver’’ and ‘‘ Neutrola’’; the 
“ Neutroceiver Grand ’’ and the ‘‘ Neutrola Grand ’’— 
which differ only in the type of cabinet employed. Figs. 
2, 3, and 4 show some of these receivers. 


_ 


and 34in. high, which is rather 
shorter than our equivalents. | 
The usual bench tests applied to a 
sample valve gave the following 
results :— ; 


UV199. 
Radio Corporation of America. 


Filament Current, 0.064 amps. 


Filament Volts, 3.0. 
Filament Efficiency, 38 milliamperes per watt. 


Emission (total) Milliamperes, 7.3. 


Plate Plate . Plate Ampli- Plate - 
Volts Current. Grid Bias. Current.? fication Impedance. 
Milliamps. Factor. ohins. 
20 0.32 0 0.32 5.3 30,000 
40 1.1 -1 0.87 6.2 23,000 
60 2.04 —3 1.16 6.2 19,600 
80 3.15 —5 1.46 6.2 16,500 


t Plate current when grid is biased to the value of Col. III. 
\ 


For detector and H.F. work the plate voltage should 
be adjusted to about 40, although it is by no means 
critical. There is one important point, however. The 
giid return lead must be connected to the positive side 
of the filament battery when the valve is operating as a 
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Tests on some Foreign Valves.— 
detector. A grid leak of from 2 to 5 megohms is recom- 
mended ; this may be increased to g megohms for the 
reception of very weak signals. a i 
For L.F. amplification the plate voltage may be in- 
creased to a maximum of 80. The correct grid bias will 
depend, in amount, on the plate veltage, and suitable 
combinations willbe found in the accompanying table. 


UV201A. 


This type is a particular favourite with the American 
amateur, and was the forerunner: of the British B4, 
DEs, DFAo, etc. An idea of its general appearance 
will be gained from the photograph, and its overall 
dimensions are approximately glin. high by 12in. maxi- 
mum diameter. = 

We have applied our usual tests to sample valves of 
this type, the results of which are given below. 


UV201A. 
. Radie Corporation of America. 
Filament Volts, 5.0. Filament Current, 0.243 amps. f 
Emision (total) Milkanrperes, 41, Filament Efficiency, 83.8 milliamperes per watt. 
Plate | Plate Ampli- , | Plate 
Current. | Grid Bias. Current.! fication Impedance. 
Btilliamps. actor ohms. 
0.5, 0 0.5 7.7 16,000 
1.7 ~-i 12 . 6 16,600 
8.5 —2 2.15 7.6 12,400 
4.8 p —B.5 2.8 7.6 11,000 
7.25 | —5 3.75 7.6 10,300 


1 Plate current when grid is biased to the value of Col. III. 


For H.F. and detector work a plate potential of 20 


to 45 is recommended, and in the former case the grid 
return lead should be connected to the 
positive side of the filament battery for 
best results. Voltages up to 120 may be 
applied to the plate when the valve is 
used as a L.F. amplifier, suitable values 
of grid bias being given in the table. 
The samples tested gave excellent 
performance and were reasonably silent 
in operation. The UV2o1A is equal to 
any valve we know for general use. 


WDI1Ii. 


This valve has a coated filament, and 
gives one the impression of a large 
Weco valve. In operation the filament 
glows at dull red, and consumes about 
0.25 amperes at 1.1. volt. Its plate 
rating is 20-100 volts. The sample 
under test while quite stable at the 

wD11. 
Redio Corporation of America. 


Filament Volts, 1.11. Filament Current, 0.25 amps. 
Emission (total) Milliamperes, 6.4. Filament Efficiency, 23.8 milliamperes per watt. 


WBI1. 


Plate Plate Plate Ampli- Plate 
Volts Current, Grid Bias. Current.* fication Impedance. 

Milliamps, Factor. ohms, 

20 0.32 0 0.32 5.2 32,000 

40 1.00 —1 0.8 5.3 22,000 

60 2.09 -3 1.22 5.3 19,800 

‘80 3.2 -5 1.76 5.4 18,800 
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lower and medium plate voltages was somewhat erratic 
in its behaviour when the voltage was pushed towards 
the upper limit, and in this region figures were difficult to 
get accurately. | l : 
.A noteworthy point in the operation of the WDz1 1s 
its freedom from microphonic noises. In fact, it is one 


of the most silent valves we have tested. 


Radio Micra. 


We now deal with a valve of French 
origin. This is also of the 6o milli- 
ampere variety, but it will ‘be noted that 

ethe filament voltage rating łs rather 
higher than in equivalent Brittsh valves. 
The amplification factor, too, 1s slightly 
higher than one finds in our general pur- 
pose products. For H.F. amplification 
and detection the valve under review 
gave excellent results, but jts rather 
high plate impedance is against łt when 
used for L.F. work. 

Particulars of our tests are given in 
the table; the makers figures are fila- 
ment volts 3.2-3.5, filament current 0-06, 

plate voltage up to 80. 


Radio Micro. 


RADIO MICRO. ° 
Š (French Manufacture.) 


Tilament Volts, 3.5. l Filament Amps., 0.063. : 
Emission (total) Milliamps., 8. Filament Efficiency, 36.4 milliamperes per watt. 


Plate Plate : Plate Ampli- 
Volts. Current. | Grid Bias. Curreut." fication 
Milliamperes. Factor. 
20 0.03 0.03 10.2 
40 0.18 0.18 10.4 
60 0.66 0.51 10.3 
80 1.24 0.79 10.2 


’ Plate current when grid is biased to value of Col. IEL 


In practice the valve can be run as low as 3 volts on 
the filament, for, due to the high amplification factor, 
the plate current is comparatively low. 


———— ad 


INDISPENSABLE DF. 


A recent report illustrates æ service which only a 
direction finder could have rendered. While crossing 
the Bay of Biscay, a British ship fitted with a direction 
finder. received a distress call from the Italian steam- 
ship Citta di Elena. Owing to the weather conditions, 
no sights had been obtained that day, and both ships 


were navigating on dead reckoning. When the call was 


received, the captain of the British ship decided to run 
down the bearing obtained by his Marconi direction 
finder. The report Jaconically states: ‘‘We found 
her right off. She was 26 miles from the pasition she 
gave us, and we would never have found her but for the 
direction finder, as visibility was so very bad.” Wire- 
less communication was then established with the salvage 
steamer Brabant, which later took charge of the Citta 
di Elena. : 
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Testing for Self-Oscillation. 

READER who is situated very close 
-to one of the main broadcasting 
stations makes use of a single-valve 
receiver without any provision for obtain- 
ing reaction. He receives very strong 
signals of excellent quality, but is puzzled 
by the fact that on touching the aerial 
terminal with his finger a loud click is 
heard, which he has always understood 
to be indicative of self-oscillation, and 
he cannot reconcile this with the fact 
that he makes use of no reaction, and at 
the same time is unable to produce a 
heterodyne beat note with the carrier 
wave of the local station in any position 

of his aerial tuning condenser. . 
The reason of the production,of a click 
when the aerial terminal is touched is 
due to the stoppage of the strong oscilla- 
tions induced in the aerial system by 
the emanations from thé neighbouring 
transmitter. When in the neighbourhood 
of powerful transmitters, the customary 
test of touching the aerial terminal with 
the finger cannot be said to be reliable. 
If no heterodyne whistle can be produced 
when the neighbouring station is trans- 
mitting, it may be safely said that no 
oscillations are being produced by the 


receiver. 
(om Om ome) 
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Importance of Capacity Losses in 
Aerial Insulators. 
CORRESPONDENT who has ex- 
perimented a great deal on the 
American transmissions makes use 
of a single-wire aerial, in which he uses 
very large insulators of the shell type at 
each end of his aerial. Recently he dis- 
mantled this aerial for cleaning purposes, 
and temporarily rigged up an aerial sup- 
ported at either end by two small insu- 
lators of a cheap type, and was very much 


surprised] to find that signal strength, par- 


ticularly on the lower wavelength of 
KDKA, showed a distinct improvement 
over his permanent heavily insulated 
aerial. 

The probable cause of this apparent 
anomaly is undoubtedly due to the fact 
of the much greater capacity of the 
larger insulators. It must be remembered 
that in the case of oscillatory current a 
condenser is as much a conducting path 
as is a direct wire, and the higher the 
frequency the more pronounced does this 
effect become. Consequently, when deal- 
ing with short waves, it is necessary to 
reduce the capacity of the insulators to as 
low a valne as possible, otherwise a direct 
path to earth will be offered through the 
capacity existing between the actual 


aerial wire and the aerial supporting 
halyard across the dielectric formed by 
the insulator. | While not in any way 
neglecting the D.C. ohmic resistance of 
the insulator, it is desirable to pay atten- 
tion also to capacity losses, and in this 
respect a long, thin type of insulator 
would be preferable to short ones of ex- 
cessive cross sectional area . 


0000 


A Stable Valve and Crystal Circuit. 
READER who is situated just out- 
side normal crystal range of one of 
the main broadcasting stations rø- 

quests us to furnish- him with a circuit 
embodying two valves and a crystal with 
which he will be enabled to operate several 
pairs of telephones from the nearest broad- 
casting station, and at the same time be 
able to tune in one or two of the more 
distant broadcasting stations. 

When considering the employment of 
two valves and a crystal it has become 
customary to connect up such a combina- 
tion in the form of a dual amplification 
circuit. Whilst this arrangement is ideal 
in cases where very loud signals are re- 
quired from the local station with a mini- 
mum number of valves, it must be 
admitted that the efficiency of an H.F. 
amplifier, when called upon to amplify 


f 
at the same time is considerably more’ 


sensitive and easier to handle. ~ By 
coupling the anode coil of the first valve 
fo the aerial coil the full benefits of 
reaction may be obtained without any 
possibility of setting up low-frequency 
buzzing. It will be found that if nsed 
on a normal aerial and earth anywhere 
within crystal range of a B.B.C. station 
quite sufficient volume will be obtained 
from a loud-speaker for use in any ordi- 
nary room, whilst the quality of reproduc- 
tion will be high. 


oo00 


Restoring the Emission of a Dull- 
Emitter. 

F at any time a dull-emitter valve of 
the thoriated filament class has been 
overrun, due either to accident or 

carelessness, it will be found that the 
emission from the filament falls off con- 
siderably. The result is a great falling- 
off in efficiency, and unless the proper 
steps are taken, the valve will be per- 
manently ruined. If the valve be lighted 
at a low temperature for a period of 
several hours with the H.T. battery dis- 
connected, in many cases the valve will 
be restored, and once more do useful ser- 
vice. It is, however, doubtful whether. 
the valve will ever again have the same 
efficiency as when new. 

Another method sometimes advocated 

is known as ‘‘flashing.’’ This consists of 


Iimfd 
T 
-i 


Fig. 1.—A two valve and crystal dual circuit. 


at two freqencies simultancously, is very 
much reduced ; furthermore, it is not pos- 
sible to use a very great degree of reaction 
before !ow-frequency buzzing commences. 

By following the diagram given in Fig. 1 
the experimenter will find that he has a 
circuit which is not productive of such 
great signal strength from the local station 
us a two-valve crystal reflex receiver, but 


connecting the valve filament for a frac- 
tional space of time across the H.T. 
battery. A wire should be attached to 
each filament leg, one being permanently 
connected to one pole of the H.T. bat- 
tery. The other wire should then be 
lightly brushed across the other pole of 
the H.T. battery. Great care should be 
taken, but as the valve will be useless in 
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any case, this method may be tried as a 

iast resort. It is recommended, however, 

that the former method be tried out first. 
‘ oo00 


Uses of a Carborundum Crystal for 
Rectification. 


HE use of a high-frequency valve re- 
ceding a crystal rectifier is a prac- 
tice which has always been popular 

among amateurs, since it combines the 
clear reproduction and simplicity of a 
crystal receiver with the sensitivity of a 
valve set without greatly adding to the 
trouble of maintenance and operation, as 
it is quite possible to use a dull emitter 
aperated from dry cells entirely. 

One difficulty, however, which has 
always been present, is the uncertainty 


Fig. 2.—Circult arrangement where a 
-high-érequency valve is followed by a 
«crystal detector. 


of the crystal detector adjustment, and 
although many excellent attempts have 
been made to produce reliable crystal de- 
tectors of the permanent type, it will be 
found that one of the most reliable ‘‘ per- 
manent ° detectors which can be used 
is the carborundum crystal with potentio- 
ineter adjustment. 

Instead of employing a light catwhisker 
contact, firm pressure is made on to the 
crystal with a flat steel plate or with a 
rigid point such as a gramophone needle, 
which is excellent for this purpose. In 
order to obtain best results from this 
crystal, it is necessary to operate it on 

e correct point of its characteristic 
curve, and this is effected by applying an 
initial potential to ıt by means of dry 
cells and a potentiometer. A suitable 
circuit is illustrated in Fig. 2. This 
circuit will be found to be sensitive, and 
at the same time very constant in its 
action. Actually, the crystal contact can 
be set and not touched again for some 
considerable time, but a slight readjust- 
ment of the potentiometer should be made 
at the commencement of every period of 


listening-in. 
oo0ooo 


Definition of Grid Potential. 
HEN speaking of applying a nega- 
WV tive grid bias to the grid of a 
valve many readers are puzzled 
as to the exact meaning of this term, and 
they frequently enquire why the grid can- 
not be biased negatively by connecting 
the grid return lead to the negative side 

of the accumulator. 

When we say that the grid of a valve 
is biased two volts negatively or two 
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volts positively, it is obvious that we must 
have some fixed standard of potential to 
work upon, otherwise the term becomes 
meaningless. When the grid is made two 


volts negative it indicates that it has been 


made two valts more negative than the 
fixed standard, which is the negative side 
of the filament. Obviously, if we connect 
the grid return lead to the negative pole 
of the accumulator, the grid will be at 
the same potential as the negative side 
of the filament, assuming that no external 
filament resistance is used in the circuit, 
whilst connecting the return lead to the 
positive side of the accumulator will give 
the filament a positive bias of two, four, 
or six volts, according to the type of 
accumulator used. 
0o00 


Filament Gantrol by Means of Jacks 
and Plugs. 


HE switching of L.F. amplifiers by 
means of plugs and jacks instead 
of the conventional two- and three- 

pole switches is coming more and more 
inte popular favour, since it cannot be 
denicd that these components tend to 
greater simplicity in wiring than do the 
switches. Many readers have informed 
us that they are adopting this methed of 
switching their sets, Dut are puzzled con- 
cerning the correct connections of the gix- 
pont jacks which have provision for fila- 
ment control. 

In order to clear up these uncertainties, 
we show in Fig. 3 a typical three-valve set, 
consisting of a detector valve followed by 
two stages of low-frequency amplification, 
provision being made by means of plugs 
and jacks to use either one, two, or three 
valves as desired. Until such time as a 
pair of telephones or the loud-speaker are 
plugged into one of the jacks, all batteries 
are disconnected, and, of course, the fila- 
ments de not light. Upon thrustmg the 
telephone plug into the first jack, the de- 
tector valve only lights up, and the tele- 
phones are brought into the anode circuit 
of this valve. Plugging the telephones 
into the second jack causes the first two 
valves to light, and if it is desired to 
use all three valves, the telephone plug 
is inserted into the final jack. Since it is 
only necessary to withdraw the telephone 
or loud-speaker plug in order to discon- 
nect. all batteries, ine set will be found 
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very convenient and suitable to be placed 
in the hands of people having no know- 
ledge of wireless, but who desire to listen 
to the broadcast programmes, since they 
can simply thrust the telephone or loud- 
speaker plug into any jack, according to 
the volume desired. Of course, if it is 
desired to use several pairs of telephones, 
a distributing board may be attached to 
the plug, or one of the new type plugs 
can be obtained, having several pairs of 
terminals attached to the “‘ handle.” The 
connections of those portions of the jacks 
controlling the lightmg circuit should be 
very carefully made. A separate H.T. 
tapping may þe used for cick valve, but 
in order to simplify the diagram these 
connections are purposely emitted. Con- 
nection is, of course, made from the 
“ bracket '’ of each jack to a tapping of 
the H.T. battery. 
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Care of Accamulators. 

HEN the accumulator has been ia 
use for several weeks it will 
frequently be found that the 

level of the electralyte has fallen 
below the level of the top of the 
plates. This sheuld be remedied imme- 
diately, otherwise the uncovered portion 
of the plates may rapidly disintegrate. 
The remedy lies in the adding of distilled 
water and not of diluted sulphuric acid, 
as many people seem to se. The 
specific gravity of the electrolyte in an 
accumulator should be in the neighbour- 
hood of 1.250, and if acid is added to 
cause this deficiency, the specific gravity 
will be increased, with disastrous results 
to the plates. This remark only applies 
to losses by evaporation ; losses due to 
actual spilhng of electrolyte are made up 
by adding acid of the correct specific 
gravity. The addition of water im the 
latter case would lessen the specific 
gravity, which would ‘be equally detri- 
mental to the accumulator. When evapora- 
tion takes place it must be remembered 
that it is only the water component of 
the electrolyte which evaporates, conse- 
quently only water must be used to make 
up the deficiency. When electrolyte is 
actually spilled, however, it is obvious 
that it is not only the water component 
which is lost, and so actual acid of the 
correct density must be added. 


= Fig 3.—A method of swétching L.F. amplifiers by means of plugs and jacka. 
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As many of the circuits and apparatus described in thess pages are covered by patents, 
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PATENTS AND RADIO DEVELOPMENT. 


ROBABLY few people realise how important an influ- 

ence the Patent situation in a country may have on 
On first consideration it would be 
very natural to conclude that the greater the freedom of 


radio development. 


‘manufacturers to make use of 
patents under suitable licensing 
conditions, the more favourably 
situated would be the industry as 
a. whole, but, if we proceed to in- 
vestigate further, 1t can be shown 
that, under certain circumstatces, 
this freedom to make use of patents 
may be not only a handicap to 
progress, but a definite menace to 
radio development, even constitut- 
ing .a contributory cause to a 
nation being left far behind in the 
race to develop and perfect wire- 
less equipment. 

The issue of Zhe Wireless 
World last week, dated May 27th, 
was devoted primarily to a review 
of broadcasting and its develop- 
ment abroad. A study of the con- 
tributions to that issue reveals 
many interesting circumstances 
which have controlled wireless 
progress in different countries. 
Our contributor writing on 
“ Radio in the United States,” 
pointed out that the development 


uf wireless receivers in that country has been largely 
governed by the circumstances of the Patent situation. 
It was shown that in America the principal patents were 
held by two manufacturing groups, each group licensing 
only manufacturers who operated within the organisation 
of the group. In this way keen competition was stimu- 
lated between the two groups in the electrical design of 
apparatus, but within the groups themselves we can 
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assume that competition was limited to the application of 
these patents to designs of sets which were otherwise 
evolved independéntly by respective manufacturers. 


‘‘ Pooled ” Patents v. Independent Operation. 


the position is different. Most of 
the controlling patents are claimed 
by one company, and manufac 
turers make use of these patents 
under licence. The policy of the 
licensers 1s to grant free use of 
their patents to any bona fide 
manufacturer. who desires to make 
use of them on payment of royal- 
ties. The net result is that e¢ery 
manufacturer in this country is on 
an equal footing with his competi- 
tors so far as the use of all the 
commoner wireless circuits are 
concerned. Commercially it is un- 
profitable for these licensed manu- 
facturers to expend even a part of 
their resources in research work 
towards the development of new ` 
circuits. Particularly is this the 
case in view of the terms under 
which the licence is granted, which 
are to the effect that the licensee 
agrees to pay a royalty per valve 
on any valve apparatus, irrespec- 
tive of the circuit employed, so 
that, even should an individual 
manufacturer devote his energies 


to producing new circuits, he still would continue to pay 


employing that circuit, unless he 
strong position to devise circuits 


which did not infringe existing patents, so that he could 
operate as an independent unit. 
the easier path for manufacturers in this country is to 
pay royalties and thereby be enabled to produce wireless 
sets which are as efficient as anything which their rivals 


So long, however, as 
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can produce, there ıs not likely to be any enterprise 
shown on the part. of individual manufacturers towards 
the development of new circuits and devices. - 

Let us consider what would be the position if in this 
country every company owning patents reserved those 
patents exclusively for their own use and discontinued 
the practice of licensing other manufacturers. So much 
money has been sunk in manufacturing plant that it is 
inconceivable that manufacturers would go out of busi- 


ness.on a wholesale scale; instead, they would be com- ` 


pelled to devote themselves to devising new circuits which 
would be independent of existing patents. 
this would be an exceedingly difficult 
task, but it seems to us that in prin- 
ciple it could only have the effect of 
stimulating enterprise, and would re- 
sult in the early development of a 
variety of circuits, and place every 
manufacturer in the position of com- 
peting in the electrical design of 
apparatus, instead of merely in the pro- 
duction of sets involving circuits which 
were equally at the disposal of all his 
competitors. 


` Stimulating Competition. 


Looking at the situation in this coun- 
try superficially, one is naturally dis- 
posed to consider that the attitude of 
organisations controlling the principal 
wireless patents in giving facilities to 
manufacture under licence has been a 
generous one, but searching more 
deeply into the position, it appears that 
an adequate return for this generosity 
(apart from the consideration of the 
revenue from licence fees) has been ob- 
tained by the fact that it has prevented 
any active competition in the develop- 
ment of new ideas by manufacturers 
who, under normal circumstances, 
would have been obliged to undertake 
a considerable amount of research of 
their own. Nothing stimulates inven- 
tion like necessity, and so long as there 
is no necessity for individual manufac- 
turers to invent, and they continue to 
have at their disposal the product of 
the research departments and inventive 
genius of the staff of another organisation, what is there 
left to stimulate individual research work on the part of 


the manufacturers in this country ? 
0000 


BOTTLED PROGRAMMES. 


|G ees the title of ‘‘ Bottled Programmes’’ we 

referred editorially in the issue of March 18th, to 
the desirability of making records of performances so 
that they could be broadcast at times when it might be 
inconvenient for the ordinary transmissions from the 
Studio to take place. We notice that recently the idea 
of “bottled ’’ programmes has been discussed in the 
daily Press and described as a new possibility in broad- 
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The joys of outdoor wireless. 
with a portable set. 
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casting. We believe that broadcasting could be made even 
more popular than it is at present if transmissions were 
made more frequently during the day-time hours, and we 
have already advocated that if a continuous change of 
programme is too big a task to be undertaken at the 
moment, the possibility exists for a compromise by 
arranging to broadcast during the day a record taken of, 
say, the evening programme of the previous day. 

According to an official of the British Broadcasting 
Company, the possibility of ‘‘ bottled ° programmes, 
which we had suggested, is receiving the serious considera 
tion of the company, and it is promised that within six 
months, methods of obtaining satis- 
factory results from records prepared 
in this way will have neared, if not 
actually reached, perfection. 

It is suggested that, apart from the 
more usual applications of this method 
of recording, it will eventually be pos- 
sible to make a permanent record of 
events of historic interest, as, for ex- 
ample, the speech of His Majesty the 
King orn the occasion of the opening of 
the British Empire Exhibition. 

For various technical reasons we in- 
cline to the opinion that the most pro- 
mising results from known methods of 
recording music and speech are likely 
to be obtained from the system which 
is used in conjunction with what is 
commonly known as the ‘‘ speaking 
film.” The method may be, perhaps, 
a little more elaborate and slightly 
more costly to carry out, but the record 
will be*a permanent one, and should 
be capable of giving more favourable 
reproduction than seems probable by 
other known methods. 
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THE FATE OF THE 
WIRELESS BILL. 


HE Prime Minister has announced 

that the Wireless Telegraphy 
=n and Signalling Bill recently drafted 
j by tbe Postmaster-General, will not 
be dealt with during the present session 
of Parliament, but that in its place, 
as a temporary alternative, the House 
will be asked to approve a -Bill which is intended 
merely to clarify the legal position of the Postmaster- 
General in respect of the granting of wireless licences. 
It seems to be generally recognised that the Bill pre- 
viously drafted will have to be substantially revised 
by the Postmaster-General before it is again presented 
to the House. It will be interesting to know the word- 
ing of the proposed temporary Bill, and this will require 
to be carefully scrutinised to see that it does not extend 
the powers of the Postmaster-General in any of the 
directions which called for such strong criticism of the 
terms of the earlier Bill. After having seen the text of 
the original draft Bill, the new Bill will naturally be 
viewed with suspicion. | 
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A Coupled Circuit Receiver with 
Valve Detector and Three Note 
200=550 Metres. 
JAMES. 


for 
By W. 


Pine wa the. simplest way of tuning an aerial to 


Magnifiers 


the wavelength of a transmitting station is by 
adding inductance to the aerial cireuit. If the 
resonance curve of such a circuit is taken, it will be found 


that although the maximum signal strength is obtained | 


for the wavelength to which the circuit is tuned, the cir- 
cuit responds to a band of wavelengths. 
are other near-by stations of similar power working on 
wavelengths separated by only a few metres, these will 
be heard if a detector is connected across the inductance. 
The tuning of this type of circuit is said to be broad or 
flat, and, referring to the broadcast transmissions, this 
‘means that it will not be possible to tune out the local 
transmitting station and get another one of similar power 
working on a wavelength anywhere near that of the local 
station. 
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To improve the selectivity we may connect a condenser 
in series with the aerial, and increase the inductance of 
the coil to give resonance at the desired wavelength. In 
general, the smaller the capacity of this condenser, the 
resonance curve. ‘The selectivity ¢an, there- 
fore, be varied by using an adjustable condenser in series 
with the aertal, the value of the inductance being altered 
to give resonance. 

The next step towards improving the tuning character- 


istics is to connect a variable condenser across the aerial 


inductance. This gives the circuit seen on the left-hand 
side of Fig. 1, the aerial being connected to terminal A, 
and the earth to E. With these connections we can get 
By reducing the capacity of the 
series condenser, or increasing the capacity of the parallel 
condenser, C,, the selectivity is improved. This circuit 


0+ H.T O+ H.T O+HT + H.T. 
j—Towr.- f—To.T - f—rTo.ir- roir - 
1 mfd I mfd 1 mfg 1 mfd 
s4 A, 50000 on 
E- mfd KA 
Oa 
H.F. CHOKE k 
QOQ 
C 
2 0:2 mfd 
E TES, 
0) \ 
Q X t mf — HT 
z O5 Mn re Í 
1-5 V. 
+ o — L.T, 
SWITCH 


Fig. 1.— Theoretical connections of the set. 
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A loose coupled tuner is employed, with 1-3 stages of low-frequency amplification. 
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Fig. 2.—Drilling details of front ebonite panel. A, jin. dia.; B, jin. dia.; O, ,sin., and counter- 
sunk for No. 4 B.A. screws; D, s,in. dia.; E, jin. dia.; F, sin. la. 


arrangement is similar to a coupled circuit, the coupling 
being weakened by increasing the ratio of the capacity of 
the parallel condenser to that of the series condenser. 

With a circuit of this sort connected to a large aerial 
situated, say, for miles from.21.0, and with reaction, it 
is usually possible to tune out this station by moving the 
condenser dial a few degrees. Even so, the arrangement 
is not sufficiently selective to enable one to bring in Man- 
chester without London. This may be done, however, 
by employing a coupled circuit. 

The arrangement of a coupled circuit is well known. 
and the method employed in this set is given in Fig. 1, 
where I, is the coupling coil and 1, the closed circuit 
coil. When the coupling coil is put in a certain position 
with regard to the closed circuit coil, no energy is trans- 
ferred to the latter coil, and | 
by altering the position of 
the coupling corl the selec 
tivity can be varied to suit 
requirements. To be 
successful with a coupled 
circuit the coupling should 
be loose. For values of 
coupling beyond a certain 
point the tuner has a double 
peak resonance curve, the 
humps or peaks separating 
and becoming bigger as the 
coupling is tightened. 

Not only is it necessary to 
employ loose magnetic 
coupling ; it is essential to 
minimise capacity coupling | 
between the aerial and closed 
circuits if a powerful local 
station is to be eliminated. 
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Fig. 3.—Arrangement of parts on the base board. 
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This is done in practice 


by :— 
. Suitably arranging the 
p : aerial and closed circuit 
coils, 


Employing only a few 
turns in the coupling 
coil. l 

Earthing the end of coil 


Putting the coupling coil 


1 at the earth end of the 
aerial circuit, and 
Mounting this coil a short 
A | distance from the 
p EA earthed end of the 
: ay 56 closed circuit coil. 


Separating coils L, and 1., 
reduces the capacity. between 
them, and as they are both 

ec earthed, only a negligibie 

amount of energy is trans- 
% mitted by this capacity. If 
.was found by experiment 
that the results were still 
further improved by winding 


—2% 


. the coupling coil L, with fine wire (No. 30). 


The Effect of Reaction. 


A considerable improvement in selectivity and signal 
strength can, of course, be obtained by reacting on to the 
tuner. In the case of the single circuit tuner discussed 
above, the effect of reaction applied to the aerial coil 
would be to improve the sharpness of tuning and signal 
strength. by decreasing the effective resistance of the 
circuit. 

The actual increase of selectivity which can be obtained 
by reaction is largely determined by the /ezght of the 
aerial. As a rule very much better selectivity can be 
obtained when a low aerial is used, although in „the case 
of an aerial surrounded by absorbing objects, such as 


17%. 
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Fig. 4.—Detaiis of the terminal i atrini which are of jin. ebonite. 


houses, trees, sheds, etc., and neighbouring. aerials, the 
actual signal strength may fall off a little.- The effect 


of employing a coupled circuit is, in a way, equivalent 


to reducing the height of the aerial, while still employing 
a high one. 
It is sometimes thought that reaction will compensate 
for poorly designed ` circuits, ° 
but this is not so. , 
The selectivity of a good 
coupled circuit with reaction is 
= far better than that of a plain 
aerial circuit with reaction. It 
is preferable to couple the re- 
action coil to the closed circuit, 
and these should be separated a 
little to minimise the effects of 
the capacity between them. 
The capacity is alsa reduced 
by employing a reaction coil 
which is not too large, physic- 
ally, and wound with fine wire. 
In the receiver under discussion 
the reaction coil is mounted a. 
shoré distance from the grid end | 
of the closed circuit coil, and te 
only a slight change in the 
tuning is necessary to compen- 
sate for big changes in the 
position of the reaction coil. 


+. ‘The Detector Circuit. 


, It has been found experimentally that a smooth, easy 
control of reaction can be obtained by the arrangement 
shown in Fig. 1, the valve used in the detector stage 
being a D.E.5 or B.4. The grid leak is connected be- 
tween the grid and negative L.T., and the value chosen, 
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Er ement of parts on the u 
Fig. 6.—Arrang holes should be drilled and tapped. 


gine dia.; B, tin. dia., 
and countersunk for No. 4 wood screws; C, fin. dia., for Ne. . terminals. 


Fig. 5.—View of the valve shelf, with its wooden sup 
of the 6 to 1 Ideal transformer, and the 50, 
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and lower sides of the valve shelf. The fixing 
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1 megohm, is a compromise be- 
tween good signal strength and 
good quality. Signals are usually 
. much louder when a grid leak of 
2-4 megohms is used, but it is found 
that, 4 noticeable improvement in 
quality is produced by. using the 
leak of lower value. In the plate 
circuit with the reaction coil L, 
is a 50,000 ohms Zenite resist- 
ance rod—a value of resistance about six times the imped- 
ance of the valve. This resistance has the effect of 
straightening out the plate current grid voltage character- 
istic of the valve, and, of course, provides a reasonable 
amount of voltage amplification. The resistance is 
shunted by a fixed condenser of 0.0003 mfd., which forms 


17% 
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a path for the high-frequency component of the plate 
current. 

A point frequently overlooked, however, is that a con- 
denser of this capacity does. not act as a short-circuit 
across the amplifier to high-frequency currents of the 
lower broadcast wavelengths, and it was found essential 
to employ a carefully wound high-frequency choke coil, 
H.F. CHOKE, as indicated in Fig. 1. 

When this choke was not 
eused, it was found possible 
to operate a loud-speaker at 
full strength with the detec- 
tor valve removed from its 
holder. ‘If the reader does. 
not wish to construct a suit- 
able choke, he should in- 
crease the capacity of the 
by-pass condenser to about 
0.002 mfd., but, as a condenser 
of this size will shunt away 
speech currents of the higher 
frequencies, it is recommended 
that a H.F. choke be used. 

There is no doubt that the 
bad quality so prevalent in 

A If 


in pirdciar the position 
e resistance rod. 


View of the upper and lower sides of the valve shelf, partly wired. 


hastily designed resistance-coupled amplifiers is large!y 
due to the high-frequency currents which pass into the 
amplifier through neglecting to provide the component 
which we have been discussing. 


Novel Switching Arrangements. 


Three note magnifiers are employed, and any or all of 
them can be connected in circuit by operating the switehes. 
Usually two note magnifiers only are provided, but here 
we are dealing with a receiver which is capable of bring- 
ing in a large number of broadcast stations, and as some 
of them are weak, plenty of good low-frequency amplifi- 
cation is desirable for loud-speaker reception. 

The switching system has been developed on logical 
lines, and does not follow the usual method of cutting 


Rear view of the set with the valve shelf removed, and partly wired. 
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out the last valve first. It should be explained at this 
point that a D.E.5B. valve is used in the first stage with 
a 4 to 1 transformer, a D.E.5 valve in the second stage, 
with a 6 to r transformer and an L.S.5A or D.E.5A 
valve in the last stage. The grid bias for the first valve 
is 14 volts, and for the second 44 volts. 

The stages, comprising a valve with its transformer. 
therefore give a voltage amplification of about 7o and 
40, with 3 for the I..S.5A. valve. Now, when receiving 
a strong signal, such as the local B.B.C. station, the volt- 
age developed across the anode resistance might be, say. 
0.7 volts. This should be applied to.the grid of the third 
valve by putting the switches in positions 1 and 4, which 
will bring it up to 28 volts, and this voltage is applied to 
the grid of the last valve. If the signal is a weak one, 
| giving, say, 0.01 volts across 
the anode resistance, this 
would be applied to the first 
valve by putting the first 
switch in position 2. This 
stage would magnif$ it about 
Jo times, giving 0.7 volts. 
which could be applied to 
the third valve by putting 
the second switch in position 
4. The output from this 
valve would be of the order 
of 28 volts, and is applied 
to the last valve. 

Two telephone receiver 
soĉkets are provided, and the 
telephones, to which ate 
fitted a telephone two-pin 
plug, may be put in sockets 
ab or bc, ab being con- 
nected to the first note mag- 
nifier, and òc to the second. 
If desired, the telephones 
may be plugged in sockets 
d e, the H.T. reduced, and 
the second and third valves 
cut out by putting the 
switches in positions y and 3. 
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Selective Four Valve Broadcast Receiver.— 
Building the Set. | 
‘The accompanying figures and illustrations 
show the construction of the receiver. There 
is a front ebonite panel which carries the 
two tuning condensers, the reaction and 
coupling coils, the filament resistances, the 
switches, and the telephone and loud-speaker 
sockets. These parts are arranged on the 
panel as indicated in Fig. 2, the right- 
hand condenser tuning the aerial circuit. 
In the original set a Burndept condenser 
was alsg used to tune the closed circuit, 
but this condenser was taken out and 
one of the square law type put in, as 
shown by the pictures of the finished set. 
A baseboard is screwed: to the lower edge 
of the panel, and on this is mounted a 
number of parts and the valve shelf. The 
base board measures 17}in. x 73in. x $in., 
and the parts shown in -Fig. 3 are mounted 
on it. These include the H.T. battery condensers, an 
intervalve transformer, the fixed condenser connected in 
the aerial, the terminal strips (Fig. 4), the plug-in coil 
socket, and the closed circuit coil with its reaction and 
coupling coils as described below.-- ` 
- The valve platform is of ebonite measuring 17}in. x 
2}in. x'in., and is carried by two wooden supports, 
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A view of the com- 
plete set. On the 
top are the fila- 
ment resistances ; 
Below, the two switches ; in the centre, 
the knobs attached to the reaction 
and coupling coiis, and cn the left- 
hand side the dial of the closed circuit 
condenser, and on the right the aerial 
tuning condenser. 
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a 
39/4 Fig. 7.—Sketch of the closed circuit 
i coil with the reaction (upper) and 
coupling (lower) coils. This unit 
is supported by three brass feet. 


Fig. 5. On the upper. side of 
the ebonite strip is «mounted 
the valve-holders, fixed con- 
densers, and H.F. choke, and 
on the lower side the grid leaks 
for the first and second valves, 
the o.2 mfd. coupling con- 
denser and the single cell grid 
bias battery. The H.F. choke consists of a winding of 
700 turns of No. 40 D.S.C. copper wire wound roo turns 
each in seven slots, cut in a rod of ebonite 2gin. long by 
łin. diameter, as shown in the illustrations. ‘This choke 
must have a low self capacity, and any type of coil with 
this property—such as a basket coil—can be used here. 
The choke used in this set is held by two small brass 
r brackets which are screwed to the 
_o œ valve shelf and to the ends of the 
™\ 4 =A choke. These parts are shown in 
ESR A || Figs. 5 and 6, which also show the 
į method of -mounting the anode 
resistance. Two short pieces of 
round wood are tapered to fit the 
ends of the Zenite rod; one is 
screwed to the right-hand support of 
the valve platform and the other is 
screwed to a small piece of 
ebomite or wood mounted on 
the underneath side of the valve 
platform. | | 
On the left-hand support for 
the valve shelf the 6 to 1 trans- 
former is fastened.’ It was 
found necessary to place a 
piece of wood about fin. thick 
-below the feet to raise the 
case of the transformer 
away from the support. 
Two brass stays are fitted 
between’ the panel and the 
supports of the valve plat- 
form, as shown in the. illus- 
trations. These stays are 
constructed from pieces of 
brass strip šin. xin., the 
ends being bent to fit and- 
the supports grooved in 
order to take the ends. 


(To be concluded.) 
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By W. G. W. MITCHELL, B.Sc., F.R.A.S., F.R.Met.S. © - 


| YNCHRONOUS signalling pro- 

S vides a means of ascertaining 

the distance of a ship from a 
light-vessel, or other transmitting 
station, when ordinary methods are 
not available, e.g., in a fog. 

With this system, a radio signal 
and a subaqueous sound signal are 
sent from the transmitting station 
simultaneously, and received at the 
observing ship separated by an in- 


By making a 


terval of time which 
proportional to the distance be- 
tween the two. This distance is equal to the 


product of the observed time interval and the velocity 
of sound in (sea) water, the velocity of propagation of 
radio waves being taken as infinite (an assumption which 
introduces no measurable error). 


How Distance is Determined. 


The principle underlying the idea is familiar in every- 
day science. Synchronous signalling may be detined as 
that system of signalling which permits the use of signals 
propagated in different media, but timed to start at the 
same instant. Advantage is taken of the fact that the 
two media chosen transmit waves which travel at different 
speeds. For example, a signal sent by radio by vibrat- 
ing the ether reaches a pomt 20 or 30 miles away practi- 
cally instantaneously. Another signal sent under water 
travels at a definite, but comparatively slower, rate and 
takes a measurable period of time, amounting to 30 or 
40 seconds to reach the same point. It is the delayed 
action or lag of the under-water signal which can be 
turned to such useful purpose in the experiments which 
are to be described. 

At the present time of writing there are five stations 
equipped with apparatus for sending submarine signals 
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Submarine signalling by means of 

: sound waves is more dependable than : 
: sound transmitted through thé air. : 

simple : 
between the difference 
receiving a signal transmitted through 
the water ùnd one received by wireless, 
a ship at sea can readily determine 
its distance from the source of the 
signals. This is yet another ap- 
plication of wireless to the safeguard- 
ing of life at sea during foggy weather. 
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simultaneously . with radio signals. 
The, stations are distributed as fol- 
lows :— 

The Gyedser Rev. Light-Vessel 
anchored off the Baltic coast and the 
Graa Dyb Light-Vessel off the North 
Sea coast of Denmark ; the Borkum 
Riff Light-Vessel off the (Germany) 
North Sea entrance to the River Ems; 
the Maas Light-Vessel (Holland) at 
the entrance to the river of the 


comparison 
in time of 


same name; and the Nantucket 

p Shoals Light-Vessel, the first light- 

ship passed on the journey from this country 
to North America. Each’ vessel is moored off 
the coast at some danger point near a harbour 


entrance ; each is equipped with wireless transmitter as 
well as with an instrument for generating powerful sub- 
marine signals, and these latter can be picked up at 
distances of 10 or 20 miles by vessels suitably equipped. 
It is the latter.apparatus which is to be considered in 
some detail. ` 
Radio Beacons. 

Before doing so, however, it may be as well to 
make it clear that there are many other light-vessels 
in operation at the present time anchored off the 
coasts, capable of performing the duty of ‘‘ wireless ” 
lighthouses. They are generally termed ‘‘ Radio 
Beacons,” and their function is to send out broadcast, on 
a regular schedule, distinctive radio fog signals which 
can be utilised by ships equipped with direction finders 
to locate their position. But it is recognised that when 
taking bearings in this way near the coast, various errors, 
in part due to intervening land, have to be provided for 
and guarded against, and only as time progresses, bad 


and good arcs are being mapped out for the guidance of 
mariners. 
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. JUNE 3rd, 1925. 
Synchronous Signalling by Sound and Wireless.— - 

Seeing that sound waves are conveyed in a very un- 
certain way through the atmosphere, the question natur- 
ally arises, Why not use the ocean of water as the con- 


necting link of communication between ship and coast 


station or beacon ? a , 

At this juncture it might be mentioned that some years 
ago the experiment was tried at Point Judith Light-Vessel 
(at the entrance to New York Harbour) of giving the 
mariner a warning of his approach to the anchored light- 


vessel solely by means of wireless. As in the case of- 


at the eatrance to the River Maas, which ts 
wireless and submarine sound ranging apparatus. 


The Dutch lightshi 
equipped w 
the present-day radio beacon stations, signals were sent 
out automatically, but at Point Judith, instead of using 
a code message, a gramophone spoke into the telephone 
transmitter and repeated the name of the station at 
regular intervals. 
station name, a much softer voice said: ‘‘ You are get- 
ting nearer, take care.’? Such an arrangement may be 
regarded as a rough method of warning the mariner of 
his distance from danger, byt the method in practice does 
not seem to have been entirely successful, and after a 
few trials was discontinued. 

Perhaps one of the most .useful purposes of radio 
beacons is that of serving as a ‘‘ leading mark” to 
enable a vessel to make for a lightship or pass by the 
same ship anchored in a harbour entrance. 


Advantages of Submarine Signalling. 


The purpose of the submarine signals is to enable the 
seaman to estimate his d/stance from the lightship with 
reasonable accuracy. Compared with sound waves sent 
through the atmosphere, waves propagated under water 
have two great advantages. In the first place, a sub- 
masine signal can be heard at a much greater distance 
than a sound of the same initial intensity transmitted 
through the air. It is true that the speed of under-water 
signals is not strictly constant; the speed depends on 
the temperature, density, and salinity of the water 
through which it travels. On the other hand, sound is 
conveyed in a very capricious way through the air, a dis- 
advantage which does not occur with under-water signals, 

The history of submarine signalling is a brief one, 
although it datés back very nearly a hundred years to the 
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oscillator is capable of 


After every few repetitions of the - 
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classical experiments of Cojladon and Sturm, who listened — 


to the strikings of a submerged bell across a stretch of 
water in Lake Geneva. We know, too, that the pearl 
divers of Ceylon still communicate with one another when 
under water by striking two oyster shells together. Until 
recently, however, nothing ptactical had resulted from 
the early experimental work carried out in 1827 jn Lake 
Geneva. The most serious natural obstacle to be con- 
tended with and to be overcome was the fact that water 
'is almost incompressible. Now, since a submarine sound 
Wave is a compressional wave in the medium through 
whieh it is transmitted, it follows that any apparatus 
which is to send submarine waves over considerable, dis- 


tantes must be capable of exerting a very great force. 


The practical. problem has been studied for many years 
by Professor R. A. Fessenden’, and his latest form of 
generating these powerful under- 


water waves. | o ; 

The apparatus ‘consists of a powerful magnetic oscilla- 
tor, comprising a strong. electro-magnet surrounding 
a central core. . The moving ‘part is ‘the copper 
tube which acts as a closed secondary to the core 
winding, and is placed in the air gap between the 
core and the magnet. The ring magnet is energised 


. by the coil, and preduces an intense magnetic flux, 


there being more than 15,0p0 lines tq the square. centi- 
metre of cross-section. The path of the magnetic flux 
is from one pole of the ring magnet across the air gap 
(which contains’ the upper part of the vibratmg copper 
tube), then through the central stationary armature, 
across the other air gap to the lower pole, face of the 
ring magnet, and back to the upper pole face through 
the yoke of the magnet. For signalling purposes the 


RING MAGNET IN, 


TWO SECTIONS MOVING COPPER 


got 
ENERGISING 
RING MAGNET 


DIAPHRAGM 


STATIONARY 
ARMATURE 


A copper tube clamped between cast iron end plates serves as s 
dtaphragm for setting up sound waves in the water. Currents 
are induced in the tube by the win round the centre core and 
cause it to move in the strong field of the ring magnet. 
central stationary armature is excited by a powerful 
alternating current at a frequency of about 500 cycles, and 


continuous current for energising the outer magnet-ring is 


+ Prof. Fessenden has been identified with radio science since 
its earliest beginnings, having carried out the first experiments 
in radio telegraphy for the United States Weather Bureau 
(January 19th, 1900). His name is always associated with the 
Inductor Type of Alternator (non-revolving field type) for 
generating H.F. currents. Several patents in submarine 
signalling are due to him. 
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Power control switch board of the motor generator from which 
aparn ating current of high parune is obtained for feeding 
the submarine oscillator. 


usually obtained from a belt-driven 4 kw. dynamo. Alter- 
nating current at 500 cycles is derived from a motor 
generator connected up with the output of this dynamo. 
When ths alternating signalling current is applied 
to the inner core windings, it induces an alternating 
curreny in the copper tube, which, being free to 
move, vibrates backwards and forwards in the field set 
up by the outer polarising magnet. This motion gives 
rise to a rapid in-and-out movement of the metallic 
diaphragm which is secured to the tube. This diaphragm, 
which is made of steel gin. thick, forms the base of the 


oscillator |The whole apparatus must be lowered 
overboard to a depth of 2oft. or 25ft.; the dia- 
phragm is in direct contact with the water. When 


receiving, however, the diaphragm may form part of the 
side of the ship. 

In the latest form of oscillator intended for use on 
light-vessels (as distinct from the old Navy type), the steel 
diaphragm and copper tube weigh approximately 10o Ib. 
The moving parts are thus seen to be of very substantial 
proportions, which is necessary in order to afford sufficient 
mechanical strength to withstand the stresses put upon 
them in the work of compressing the water. 
the inertia of the moving parts has to be overcome in 
the design in such a way that a musical note having a 
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pitch of about 500 a second may be produced. This is 
absolutely necessary if extraneous noises, such as the 
lapping of the water against the ship’s side, is to over- 
read in the course of signalling. Now, supposing it is 
required to signal at the rate of 20 words a minute, and 
we will take “the average word to consist of 5 letters, 
and the average letter to 
have a length equivalent to 
7 dots of the Morse code. 
This means that the appara- 
tus must be capable of 
making 700 dots a minute, 
or a single dot in some- 
thing less than one-tenth 
of a second. So that 
whatever device is used, 
it must be capable of 
producing at least 100 
compressional waves in 
a single second. We 
thus see that the forces 
of acceleration neces- 


sitated in the moving 
7 
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f k } A Types of oscillators which are 
% Wey lowered over the ship’s side to 
ii s a depth of about 20 feet and 
ies ADA emit powerful sound waves 
| a Se through the water, which can 


\ e be detected up to a distance of 
í about 30 miles. 


parts are of a very 


powerful _—_ character ; 
while if speech is to be 
attempted the rapid. 
in-and-out motion of 
the diaphragm must 
give rise to several 
thousand compres- 
sional ~ waves a 
second. Actually, 
th e diaphragm 


(which, it. will be 
realised, is in direct 


' contact -with the 
5 water,” whichever 
> method is used) 


must be made to 
start from rest, 
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Synchronous Signalling by Sound and Wireless.— 
accelerate until it attains its highest velocity, wee then 


come to rest again in about the one-thousandth part of a. 


second if signalling at 20 words a minute is required. - 

Considering the substantial design employed and the 
Weight of the moving parts, one would hardly have 
expected that the oscillator could be used as a sensitive 
sound receiver. 
against the diaphragm cause the copper tube to vibrate ; 
this movement generates an induced current in the arma- 
ture windings, which can be made audible through a 
pair of. telephones. ae 2 

In transmitting an ordinary 
telegraph key is used, and as 
the armature has substantially 
no self-induction, and, more- 
over, there are no eddy cur- 
rents produced in the ap- 
paratus, there is very little 
sparking at the contacts of 
the transmitting key. Mes- 
sages sent in this way have 
been: received up to distances 
of quite 30 miles. 

Turning now to the prac- 
tical details of position find- 
ing, we see that the seaman 
_ who is lost in fog and believes 
his vessel to be in danger, has 
to listen for two signals; one 
of these he receives in the 
ordinary way on his wireless 
receiver, the other through a 
microphone set in a water 
tank, one on each side of the 
ship, and, of course, below 

the water-line. On the trans- 
mitting light-vesse]l both sig- 
nals,are controlled by a small 


motor-driven code machine 
containing revolving discs 
fitted with ‘‘dogs’’ which 


make contact for the oscillator 
and radio apparatus at ap- 
propriate times. By taking 
the radio signal as instantane- 
~ ous and allowing 625 yards § 
(1.486 metres) for each second * 
that the submarine signal is 
heard after the wireless fog-signal, the mariner knows 
approximately his distance away. Or it may be arranged 
for a series of dots to be sent gut separated at time inter- 
vals of 1.3 second, which amount corresponds to the time 
taken by the under-water signal to travel a distance of 
one mile. Thus the number of dots already received when 
the submarine signal is heard is the distance away the 
light-vessel in miles. This method obviously dispenses 
with the necessity of the stop-watch for measuring the 
time lag of the submarine signal. 
The cost of operating such stations is very small; 

additional personnel is required, as in foggy weather the 
master of the light-vessel can put the apparatus into 


operation by the closing of a single switch. Beyond this 
i 
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” The lightship’s Sopera room with submarine 
osc 


ator and tackle, 
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all that. is necessary is occasional inspection by a com- 
petent officer. 
‘There are one or two things to say in conclusion. It 


-must_not be taken for granted that all forms of siren 


for generating air signals fail, but it is well known how 
unreliable these air signals are, and at no time more so 
than in fog just when they are most urgently required. 
But one outstanding advantage is that submarine signals 
can be received in the wireless 
cabin through the ordinary 
double ear-piece head tele- 
phones, one ear being con- 
nected to the radio and the 
other to the sound receiver ; 
aural signals must be received 
in the open air. When used 
in conjunction with wireless 
direction finders, , the 
marine signals afford addi- 
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a tional means of checking read- 
A IE ings and overcoming the diff- 
Vi culties due to bad arcs. For 
a i the best results, however, it is 


sometimes necessary for the 
ship desiring information to 
slacken speed so as to get rid” 
of extraneous noises—throb- 
bing of the ship’s engines. 
etc. ; but this is hardly a seri- 
ous disadvantage in bad or 
foggy weather. The working 
distances possible at the 
present time are not great, 
but recent experiments carried 
out by the French Hydro- 
graphic Service indicate that 
by firing small depth charges 
Ss Of the order of 1 kilogram, 

signals can be heard under 

water over 200 miles. This 
~ means that a ship can ap- 
proximately locate itself when 
half a day’s journey from port 
or coast. It remains to 
add that icebérgs can be 
located by the same apparatus, 
the time of arrival of the sub- 
marine wave reflected from 
the iceberg being noted, a 
method which is employed by the American Navy in the 
North Atlantic for keeping watch on icebergs drifting 
southwards towards the steamship routes. 

But whatever the future may hold in store in the w ay 
of minor improvements in this new form of signalling 
distances, it seems necessary to explore and make known 
to the mariner every possible channel which will tend to 
make the navigation of his vessel safer and easier. For 
not only is this going to make sea voyages safer for the 
traveller, but ultimately it will cheapen a form of trans- 
port which, as we know, requires but a very smal] expen- 
diture of energy compared with other forms of transport, 
but where risk and delay due to fog adds unduly to the 
cost. 
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A Section Devoted to New Ideas and Practical Devices. 


A SWITCH FOR BASKET COIL 
| _ TAPPINGS. ‘ 
The coil is wound on a rigid former 
of insulating material which is 
mounted to rotate on a spindle pass- 
ing through the centre at right angles 
to the plane of the coil. The former 
may be cut from sheet ebonite or hard 
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BEGINING OF WIRE 
SOLDERED TO 
SPINDLE 


BRASS OONTAOT 
SPRING 


Tapping a basile: coil by means of con- 
tact screws around its periphery. The 
use of tapping leads is avoided. 


wood about -yin. in thickness, and, 
the number of slots may be adjusted 
within limits to conform to the num- 
ber of tappings on the coil. It is 
important to remember that an odd’ 
number of slots must always be used. 

The inside end of the coil should 
be connected to the spindle and the 
outer end, and the intermediate tap- 
pings to round-headed screws in the 
periphery of the coil former. Con- 
tact with these screws is picked up 
through the medium of a suitably 
shaped spring fixed to the base of 
the instrument. —C. H. 
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AN EFFICIENT AERIAL INSULATOR, 

The surface insulation of an aerial 
insulator may be very considerably 
increased by fitting over it a length 
of glass tubing of suitable diameter. 


Increasing the leakage surface of an egg 
insulator. 


A 20 


The tubing may be obtained ready 
cut to the required length from any 
dealer in chemical glassware. Suit- 
able corks or rubber bungs may be 
obtained from the same source, and 
should be fitted in the manner indi- 
cated in the diagram. 

The glass tubing is not subjected to 
the strain imposed by the weight of 
the aerial. -This is carried by the 
egg insulator, which is kept dry by 
the tube.—G. W. B. 
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REVERSING REACTION CONNECTIONS. 
A reversing switch for the reaction 
connections is unnecessary when fhe 
reaction coil is coupled only to one 
other coil such as the A.T.1, and if 
a three-coil holder is available. 
The aerial coil should occupy the 
centre coil holder while the reaction 
coil may be plugged into either of the 


movable coil holders on either side. 


TO 
. REACTION 
TERMINALS 


Alternative reaction sockets for reversing 
the direction of coupling. 


If these coil holders are cross con- 
nected, it will be possible to reverse 
reaction by moving the reaction coil 
from one coil holder to the other.— 
C.J. N. 
0000 

A HIGH-TENSION SAFETY SWITCH. 

Leakage currents due to faulty in- 
sulation very frequently account for 
many hours of the life of a high- 
tension battery which would otherwise 


be capable of giving useful service. 
A switch in the H.T. battery circuit 
obviates this trouble if it is used, but 
may be neglected when the receiver is 
hurriedly switched off. 

A relay actuated by the filament- 
current and connected according to 
the circuit given in the diagram makes 


A relay in the filament circuit will auto 
matically control the H.T. battery circuit. 


the operation of the H.T. switch 
automatic. Besides preventing leak- 
age currents when the set is not in 
use, it also safeguards the filament 
when a valve is being inserted. Until 
the sockets are inserted correctly no 
filament current will pass, and the 
H.T. battery will remain discon- 
nected.—E. H. L. 
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SQUARING EBONITE PANELS. 

The edges of ebonite panels that 
have been cut by hand generally re- 
quire to be squared up before they 
can be used. The process of filing 
down. the edges in the vice is at all 
times tedious, and can present con- 
siderable difficulty unless a large file 
is available, and one has had plenty 
of practice in the art of filing. The 
building of a squaring board is well 
worth the trouble, therefore, even if 
called into use only occasionally. 

A perfectly flat piece of wood with 
at least one straight edge is first re- 
quired. A small drawing-board is 
excellent for this purpose, and well 
worth the extra expense. At one end 


24 


3 } 


JUNE 3rd, 1925. 


of the board and at right angles to 
the longest edge is screwed a wooden 
stop against which to hold the panel. 
A “ rubber ” about 8in. in length is 
now. built up out of two straight 
pieces of wood, and a strip of coarse 
glass paper is secured to the edge 
with glue. The 1 to be squared 
is pushed firmly against the stop and 
moved a little at a time towards the 
edge of the board as the ‘‘ rubber ’’ 
takes off the. highest points of the 
rough edge. Several ‘‘ rubbers ’’ 
may be prepared with different grades 
of glass-paper in order that a smooth 
linish may be imparted to the edges. 
—W. A.C. 
ooo00o 

A VARIABLE FILAMENT RESISTANCE. 

-A variable resistance of the com- 
pressed carbon type is very easy to 
construct and is capable of giving a 
fine control of filament temperature. 

A cotton reel of rather large size is 
obtained, and the centre hole en- 
larged to take an ordinary arc lamp 
carbon. Sections of the carbon rod 
are cut about jin. in thickness and 
smoothed down on a flat sheet of fine 
glass paper. Care should be taken 
to keep. the surfaces as far as pòs- 
sible parallel. 
cotton reel is closed with a metal 
plate from which one connection is 
taken. The other connection is taken 
from a metal strip threaded to take 
the compression screw. This strip is 
screwed to the top.of the cotton reel 
after inserting a suitable number of 
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TO FILAMENT SPRINGY BRASS 
Censtruction of a carbon pellet type 
variable resistance. 
carbon elements in the central hole. 
If the carbon rod is taken from a dry 
cell the brass cap used to make con- 
tact at the end may be inverted and 
used to protect the upper elements 
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from damage by the compreson 


screw.—J. H. L. 
ooo0oo 
AN EFFICIENT KNIFE SWITCH 
CONTACT. 


Faulty contact in a knife switch 
can generally be traced to the bear- 
ing bracket carrying the blade of the 
switch. The spring contacts, if 
pressed from good phosphor bronze 
last indefinitely and always make firm 
contact with the blade, but the centre 
bearings of many switches at present 
on the market are riveted together 
and soon wear loose. It is quite a 
simple matter, however, to restore the 
efficiency of a bearing that has 
worked loose by the method indicated 
in the diagram. 
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Method of odtainin reliable contact 
between the fever = oo of a knife 
switch. 


The rivet 1s removed with a centre 
punch after filing off the head and 
replaced yith a nut and bolt. The 


rivet hole is enlarged on one side to, 


clear the head of the screw and on the 
other the shank. An ordinary washer 
is then inserted between the switch 
blade and the screw head. Constant 
tension ensuring a good contact is 
maintained by a spring washer held 


in position by the back nuts on the. 


screw. Any wear in the bearing is 
automatically taken up by the spring 
washer.—S. N. S 
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RESISTANCE COUPLING UNIT. 


High-frequency amplifying valves 


with tuned anode coupling can be 
easily converted to resistance coupling 
with the unit illustrated in the 
accompanying diagram. 

A coil plug is praided with spring 
clips at each side, which are con- 
nected to the plug and socket con- 
nections. The clips hold an anode 
resistance of suitable value, which 
can be made to replace the anode coil 
merely by plugging the unit into the 
anode coi! holcler. ` 


543 


` The value of the H.T. battery must 
be increased and the anode tuning 


Holder for substituting resistance for 
inductive intervaive coupting. 


condenser must be set at zero or dis- 
connected entirely if it has an appre- 
ciable zero capacity.—A. R. O. 


0000 


When testing unmounted coils in 
the coil holder ‘of a finished receiver, 
it is convenient to make use of ter- 
rainals specially fitted with pegs and 
sockets for insertion in the coil 
holders. 

These terminals if kept handy will 
greatly facilitate the work of testing 
the new coils before they are 
mounted, and there will be far less 
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- Plug and socket terminais for testing “ 
unmeunted colis. 


likelihood of wires becoming discon- 
nected or short-circuited than there 
is with the more usual method of 
packing the wire into the sockets with 
match stalks.—W. R. H. 
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Events of the Week in Brief Review. 


AFTERNOON BROADCASTING. 
Afternoon programmes are to be re- 
sumed at the Radio Paris broadcasting 


station. 
oo00 


ATLANTIC CROSSED WITH INDOOR 
AERIAL. 

M: Pierre Louis, an Orleans amateur, 
has succeeded in transmitting 20-metre 
signals to America while using an indoor 
aerial only 13-feet long. 


jo000 


ESPERANTO IN SPAIN. 
Lessons in Esperanto are now included 
in the programmes from the Barcelona 
broadcasting station. 
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WIRELESS ON RUSSIAN RAILWAYS. 

The Russian railway authorities appear 
to show greater enthusiasm in the pos- 
sibilities of wireless for train working 
than is evident in this country. Accord- 
ing to a message from Ekaterininsk, a 
plan has been prepared for the installa- 
tion of a powerful broadcasting station 
at Ekaterininsk to serve nine receiving 
stations at various points along the rail- 
way route. 

It is understood that trains will be 
fitted with broadcast receivers. 
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LICENSED AND UNLICENSED. 


The number of broadcast receiving 
licences in force on April 30th was approxi- 
mately 1,356,000, and the total revenue 
collected from January lst to April 30th 
was in the neighbourhood of £268,000. 

Viscount Wolmer stated in the House 


of Commons that there were no statistics — 


showing the number of unlicensed sets in 
existence. 
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SOUTHERNMOST WIRELESS STATION. 
If aud when you pick up the call sign 

LRT, you will be in touch with the world’s 

most southerly wireless station. This is 

in process of erection in the South Orkney 

Islands, where the Argentine Government 

maintains a meteorological observatory. 
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NEW MARCONI MANAGER. 

Mr. Frederick Sandland Hayburn has 
been appointed manager of the Marconi 
International Marine Communication 
Company. Mr. Hayburn has been asso- 
ciated with the Company for twenty-one 
years. 

©0000 : 
WIRELESS IN. LEICESTER EXHIBITION. 

Wireless is to be a prominent feature 
`of an “All Electric’’ Exhibition to be 
held in Leicester next October. 
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LIGHTHOUSE WIRELESS. 

The Irish Free State Minister of Posts 
and Telegraphs announces that proposals 
are afoot to install wireless on the Tuskar 
lighthouse for communication with the 


mainland. 
0000 


WHAT IS AN “ AMATEUR”? 


An interesting question has been raised 
by Mr. Kenyon Secretan (5LF), who has 
just returned to England after conducting 
short wave experiments at sea. In a news- 
paper report Mr. Secretan was referred 
‘fone of our foremost amateur wire- 
less engineers,” but he takes exception 
to this description, stating that he lost 
his amateur status many years ago. 

Many so-called ‘‘amateurs’”’ to-day are 
actively engaged in the wireless profes- 
sion. Their experiments, however, are 
carried out in their spare time. Does 
this fact entitle them to be called 
“amateurs ”'? i 

0000 


AIRCRAFT INSTRUCTIONS BY 
WIRELESS. 

Leaving Croydon with a passenger on 
Sunday, May 24th, Captain F. L. Bar- 
nard, the famous airman, had to proceed 
northward without knowing his precise 
destination. His objective was Man- 


> 
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KDKA's TRANSMITTING ROOM. Engineers of the famous Pittsburg Broadcasting Station are here seen in the transmitting room, 


which contains the oscillator, m 
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“chester, but owing to the absence of San- 
day stafis at the aerodrames surrounding - 


the city, arrangements had to be made 
during the flight. Trunk telephone calls 
soon summoned a staff at one of the aero- 
dromes, and: Captain Barnard was com- 
Taumcated with by wireless, and given 
instructions where to land. l 


ooo0oo 


WIRELESS BILL DROPPED. 


General satisfaction was felt at the ` 


Prime Minister’s announcement on May 
2th that the Government had decided 
not to proceed with the Wireless Tele- 
graphy and Signalling Bill this session. 
The question will again be raised at the 
general broadcasting enquiry to be held 
towards the close of the year. | 
ooao 


10-METRE TRANSMISSIONS FROM 
ITALY. 


Transmissions on 10 metres are in- 
cluded in the latest schedule issued by 
1IRG, the experimental station of the 
Radio Giornale, Milan, Italy. 

Tests take place every Sunday as fol- 


` lows :—14.00 G.M.T.—10 metres; 15.00 


G.M.T.—20 metres; 
G.M.T.—45 metres. 
100 watts. 

Reports on these transmissions are 
warmly welcomed, and should’ be ad- 
dressed to Signor Ernesto Montu, Zł 
Radiogitornale, Viale Mains N.9, Milan 
(13), Italy. 


16.00 and 17.00 
The power input is 
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EXIT THE ARC? 

Freach amateurs are joyfully anticipat- 
ing the time when the arc transmitter at 
the Eiffel Tower station will be dis- 
mantled. According to reports the new 


_ transmitter to be installed at FL may- s 


supplabt the arc installation which has 
irritated French amateurs for so many 
years. Operating on a wavelength ot 
1,700 metres, the new transmitter has a 
power of 25 kilowatts. 


o000 


B.C.L..S AND SHIP DISTURBANCE. 

Several hundred broadcast listeners in 
the neighbourhood of Sound Beach, Con- 
necticut, have forwarded a resolution of: 
thanks to Charles J. Panni, general 
manager. of the Independent Wireless 


. A ‘group af Amertcan asd Canadian 


amateurs who recently paid a visit to the 
works of the Mnuliard Radio Valve 
Company, Ltd. 


IO 


World 


Telegraph Coa, for taking a definite st 
to overcome ship interference with broad- 
casting. 

~ Being aware of the disturbance caused 
by ships working on the waveband 
assigned by the Department of Commerce, 
the Independent Telegraph Co. raised the 
wavelengths of its New London and 


ship stations. A Hees improvement has ' 
resulted, to the delight of the B.C.L.’s. 


: ©0000 
POLISH COMMERCIAL STATION TO 
i ' BROADCAST. i ' 
Owing to the inadequacy of the Warsaw 
broadcasting station to serve the whole 
of Poland, it has been decided to make 
use of: the commercial wireless station at 
Cracow for relaying Warsaw’s pro- 
grammes. In time this station may also 
trausmit its own programmes. 
©2000 
THE ARMY MANŒUVRES. 
Wireless is to play an important róle 
in the forthcoming Army manœuvres. The 
two opposing forces will be known respec- 


‘tively as the Eastern Army and the 


Western Army, and both will be directed 
extensively by wireless telegraphy and 
telephony. Considerable nse will be made 
of aircraft radio. 

o0o00°0 


BROADCASTING AND THE PRESS. 

Yet another indication of the wide- 
spread interest in matters relating to 
broadcasting is afforded by Phe Times, 
which now includes a daily section con- 
taining special articles and items of news 
concerning broadcasting topics. 

The Morning Post publishes musical 
criticisms of broadcast performances. 


oo0oo00 


THE FOIRE DE PARIS. 

Radio exhibits are a striking feature of 
the Foire de Paris, which opened its 
doors on May 9th. Although at the 
inaugural ceremony many of the buildings 
were incomplete and closed to the public, 
the Hall of Electricity, containing the 
wireless section, was finished and ready 
to receive the huge crowd which imme- 
diately visited it. 

The wireless stands are arranged in 
four long aisles, and exhibit a range of 
articles from the latest catwhisker to a 


half-kilowatt transmitter. Portable sets 


are prominent, and much attention is 
given to novelties in the shape of im- 
genious variable condensers and low 
capacity basket coils. 
The pargmount impressian to be gained 
from the show is that the French manu- 
faeturers have made cohaiderable progress 


during the past year in the mechanical 


construction and design of sets.: 
` oo0oo0o0 
HETERODYNE TRANSMISSION. 


With reference to the letter under the 
above heading in the Wireless World of 
May 20th, “ R. E.” sends an additional 
communication pointing out that hetero- 
dyne transmission would cause inter- 
ference, and that the only admissible 
form of transmission is C.W. interrupted 
the proper number of times per second, 


e.g., 570 times a second for the note Fg. 


-staff team of The Chloride 
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H.M. The King of the Belgians- photo- 
graphed at the entrance to the <: Amplion ” 
avilion at the Brussels Commercial Fair. 


ITEMS FROM THE TRADE. 

A swimming club has recently been 
formed by ` members of the staff of 
Messrs. A. J. Dew & Co., the well-known 
wholesale and export wireless merchants. 


The club meets weekly at the Marylebone 
Baths. 


ooo°o 
An attractive, showcard has been issued ¢, 
dealing with the A.J.S. loud-speaker. 


The firm makes a speciality of horns tc 
match any wood ranging from ebony, 
rosewood and mahogany to the lightest 
oak, 
O000 

The Martin-Copeland Co., of Provi- 
dence, U.S.A., whose sole British repre- 
sentatives are the Electrical Equipment 
& Carbon Co., Ltd., have decided to 
withdraw the trade mark “ MAR-CO”’ 
for their wireless apparatus in this 


country and will use the British trade 


mark “ TELWAVE.’”’ 


oo00 


Users of the McMichael High Frequency 
Transformers will be interested in the 
firm’s latest device, known as the H.F. 
Reactor. It has for its purpose the appli- 
cation of reaction to a receiving circuit 
via the H.F. transformer instead of to 
the aerial coil. 

cx & oe ee) 

The Rugby Challenge Cup presented 
by Messrs. E: Hulton & Co., Ltd., Man- 
chester,* for the Broughton Rangers 
Works competition has been won by the 
Electrical 
Storage Co.’s works at Clifton Junction. 
In the winning match the Manchester 
Ship Canal No. 9 Dock team, was beaten 
by 8 points to 5. | ae 
2 cs 0BD. `“ 

"The House of Graham is justly proud 
of the fact that their public address equip- 
ment and Amplion loud-speakers Were used 
at St. Peter's, Rome, on the occasion of 
the canonisation of Sister Teresa. The 
whole service, held by His Holiness the 
Pope, was reproduced with perfect clarity 
for the benefit of the thousands of people 
who congregated to observe the ceremony. 
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EUROPEAN REGULAR * 

THE following tables show at a glance the times of transmissions of the principal European 

_ Broadcasting Stations. The tables are arranged in order of wavelength and abbreviations are used to show 

the style of programme during the transmissions. A list of these abbreviations are given at the top of the 


opposite page. 
The transmissions shown in the tables are at the times they can be heard in this country. (Summer time.) 
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STATION i SIGN W/L Ms 30 451015 so 45 1195 so as 1245 30 as Ù is 30 amn 2a sO 
“PARIS, EIFFEL TOWER FL 2650 | 1 noe OrOOrs = ponponuuuu0n | 1 
RADIO PARIS CFR 1780 200000000000000 -$g 2 
CHELMSFORD 5XX 1600 sOOOOOOOUDoO000o00000000. 3 


530- 4m DO0O0OO-iosoonnnnnnn000000 : 4 
515 JponpAp0pO0ANS oA r Jmr O00 5 


ee ee oe 


VIENNA (Radio Wien) 


ee eee 


ZURICH (Hongg) 


BERLIN (V oxhaus) _ | 505-  6ğSooomoom. O OOc 0000 6 
ABERDEEN 2BD | 495 _ THOOOCOOUG Sou... OOooo0000o0 7 
“MUNICH | 485 | SOOO OOOOOdoooooDOOOOOs 8 
SWANSEA (Relay) 55X | 485 | SOOOOOOOOOOOOOOO0000000 2 
_PRAGUE (Strasnice) 475 LOO OOO000 Odo pBDOOOOOOOOD!0 
BIRMINGHAM ~—S——s81LT | 475 nOOCOOCOCOO00C0000060000000000. 
FRANKFORT - (Z0 eogooooopoo00o00; oooooooo! 
KONIGSBERG 463 13%¢n2 00000000000000. O00013 
-PARIS, ECOLE SUP. des P. &T. | 458 4 OOOOOOOOOoOOONO0000Dees!4 
. LEIPZIG eae o |454 1 5 ÊŞoono00p000000000000000 © C MN : D0005 
STUTTGART 443 1 6 OQ OQOO0O0000OssstoonnDOOOOOOD!s 
BELFAST __ 2BE | 435 | 7QOOOOOOOOOsdkdSoo DOOOoOo0o0oO!7 
ROME (URI) ICD | 425 0000000000 ^ itonO0 n O0: 8 
GLASGOW 55C | 420- egg00pgp0ANrionn0O0000000: 
BRESLAU Pe 418- 205onoo000NONOO e _ c OO C = Oar Ni CIC]20 
MUNSTER 410 21 Éon OOOO * =: | OO. OoOoooon: . 
NEWCASTLE = 5 NO.| 400 22D NNOOOOOOOsssiSouo 000000022 
HAMBURG | Oo 395 23 Ho OOOOOOOOstoOm~ vn  ODOD23 
MADRID —_— RI|382 pa po00oo000do0o0G00000 x c 24 
BOURNEMOUTH _6BM | 385_ s DO DOOOOS0O00000000000R25 
MANCHESTER 227 | 875 2s OOOOOOOOOOOOOOORdstontIl26 
LONDON č 2L0 | 365 p; ġ00p0op00opocoo000O Aiit 
CARDIFF WA | 351 P80 OOOOOOOOOOOODOOOOoOooOoOREes 
 LEEDS-BRADFORD (R'Ty)2L5| 346 290000000000 -< ooOooooon29 
_PARIS (Petit Parisien) 345 SoD OOOOOOOO00000000000%0 
PLYMOUTH (Relay) PY | 335 81 000000000000000: 
‘HULL (Relay) = ($s §s GK H_ | 835 B2OOOOOOOOOOOOOOOoOoOo0onoOn:2 
, DUNDEE (Relay) 2DE | 331 330 OOOOOOOOOOOOOO000000033 


NOTTINGHAM (Relay) 5NG |328 340000000000. 000000034 


os e a a a 


-EDINBURGH (Relay) 2EH | 328 ks0OO0ODO0OOOODé 4n 0000000035 
LIVERPOOL (Relay 


) - 
STOKE-ON-TRENT (Relay)6ST | 306 370 0000000000000""? ** 00007 
) 


‘SHEFFIELD (Relay) 6FL |301 sBO000000000.: 00000000. 


6LV | 815 3 6-QOO00000dosodoo OOOOOOOOOD3«6 


BRUSSELS SBR | 265 | v onppp0000000000000000O» 
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BROADCAST TIMES. > 


Abbreviations used throughout the Tables below. © = Musicat Procramme. N = News and/or WEATHER. FORECASTS. 
M = MarkeET and ExcuHanceE News and Prices. T = Time Sicnac. L = TarKs and Lectures. Ch = CHILDREN’S CONCERTS 
and Tarxs. Rel. = RELIGIOUS ADDRESS. Days of the week are abbreviated as: $S M. Tu. W. Th. F S. 


feek-day Regular oO O {m O A Sunday Concert m S5C rs A Lecture on Tuesdays TuTh L 
items are shown as :— M would appear as:— Qlócoooo A and Thursdays as :— ‘OOOO 


MDT 
so as 3 15 a 45 4 13 90 45 5 15 30 45 6 15 30 45 7 1s % 45 8 15_ 30 BI 3045 1015 32 as TT is 30 4512 


m e U 
e a ae m 


l Om Om ooo00 C N L Ow L * sdoaooooogoooooAooN ' TNT noo00 ! 1 


2 O00000% {„ OOODODOO00000 isg *s oOo000000 2 
3 3 D00000% Sog00000n00008 LCTN a | TN Gogoooooo00 3. 
4 O0O0Omne 000000 “MN odosoooooooooo0no 4 
k; DOOOOO.« cc. v- O00000: a *.,OO000O:.c xw OoOo000000 5 
Ch G. x C L T N 100 6 
Tao pa ee ee oy, ee 
8 OOOOsm BoD | c —_sgagoonone TN poonooooooooLIL) 8 
9 DOc | gooooooo L ch Gooolle tw Diaa FN Goconsoongo0 9 
10 0 OOOOoOoOoOoOoOoOoo' ER = 00e . ooooooooooooooool 9 
1 p000. ** 2. œ So0Or NCL one da tne poooosoooobo! l 
12 OOOO SSoooon xe L — 000000: 
83 OOODOOOO f*® £poooo: wer — pooooono  OOO!3 
14 M4 sooo OD BdodoosOeosoHOOOOOO0UOssacdisc L c DOOODO0O0o0o14 
1s QOOOOOOOc™ GudOML c NC nooonoseooooooog! 5 
16 OOOOOODOOOO tx L č c T ‘pooooonol! 6 
17 op00000?: e ee ae doD rnes 7" F nc osoddogooooo! 7 
18 Dono00000 Ch Cc 0000x: mwne popon: s 
19 oon o WN foo r wen TNCL an entre TNe_goonoogoooo! 9 
20 ) DOOOOOS iene c foo. | O TN eO aonni OOCL | 
2 OOOO rnr y „osoon OOO » NL CTN | gooooooo OOO?! 
22 HOODOO - 3 COO Ch gobooo0o T N C L ee EN gduedasoonon22 
23 Om s OOO m OdbSdeoon L c M OOOOOO23 
24 Ooooooooo0000000000 - Cc oo ___ gougodooce00000n24 
2 OOOOO.*o o. roc TNen SS TN _oodoodoooo0025 | 
26 OOOO: é° wmc ® OO runer **™ F TN opoooonoonog?ð 
27 000 t Le oooooo00 Gh C TNCL aie TN goonia? 
28 oso c €C eoot cn TNCL ies TN cododceoonoo2s 
29 e — ~ Sooo, ooa s cruor  °™ © < FA SSGnoconnoon2? 
30 30 DOOOOOooo00000o01 JOOOOOOOOOODécdsdosooonnNOOO30 
310000. *° L Ch Oe rner PA T TN opongan? l 
32 FO, =: €" ooooooen — wole rner es TN gooeoopooo0032 
33 O00 c T° O00000 ch onoo O0 TNCL FANN TN gogoooooo000033 
34 0000. * SE Docs ăě L C TNCL Oe ce TN gouogdooo0o0o 4 
35 O00 c a _—— — Aodagono Ch (0 cruor — ŽU EN gddodopon00n35 © 
36 6 OOOO. . cL noopoongen au cerner OU TN qogogoooo0003 8 | 
37 0000c °° ooooes Soo e irem o US UE Goobodaooo0n37 | 
38 FOOOc ** L œo De rnect eae TN ddodeoouoooo03s 


399 OOOO 6 OOOOOOOOOoOoOoO-..,: ~ 00000039 
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The Golders Green and Hendon Radio 
Society. 


An interesting evening was spent on 
May 20th, when Mr. W. $. T. Crewe, the 
hon. secretary, delivered his lecture on 
“Mast and Aerial Equipment.” The lec- 
ture stimulated a lively discussion, and it 
was gratifying to note that a large number 
of hitherto shy members availed them- 
selves of the opportunity of airing their 
views. 7 

The Society has arranged a field day for 
Sunday, June 7th, at Mill Hill, when 
experiments on a number of wavelengths 
will be tried out. As the A.R.R.L. has 
been informed; it is hoped that on this 
occasion some American amateurs will be 
worked in daylight. A good deal of detail 
work has been done to make the outing a 
success both from the advanced worker's 
standpoint and that of the B.C.L. 

Full particulars concerning membership 
may be obtained from the hon. secretary, 
Mr. W. J. T. Crewe, 111, Prince’s Park 
Avenue, Golders Green, N.W.11. 


o0o0oo0o 


Norwich and District Radio Society. 

The final meeting of the winter session 
was held on May 19th, when another of 
the local members, Mr. Charles Gates, gave 
an interesting lecture on telephones. 
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NEWS FROME 
THE CLUBS: 


Secretaries of Local Clubs are invited to gend in for publication club news of general interest. 


FORTHCOMING EVENTS. 


WEDNESDAY, JUNE Jd. 
Inatitution of Electrical Engineers (Wire- 
less Section).—At 6 p.m. (light refresh- 
ments at 5.30). At the Institution, 


Savoy Place, W.C.2. Lecture: “The 
Effect 7 Ware Damping in Radio 
Signal Measurements.” By Dr. R. L. 


Smith-Rose, M.Sc. 

Goldere Green and Hendon Radio Society. 
war 8 p.m. Aft the Club Howse, 
Willie Way. Leeture by Capt. K 
E. Har? ridge (SCB). 

THURSDAY, JUNE êth. 

Kensington Radio Society.—At 8.30 p.m. 
Talk on: "Inductance Capacity and 
Resistance in Oscillatory Circuits,” By 
Mr. L. F. Fogarty. 

SUNDAY, JUNE 7th. 

Golders Green and Hendon Iiadio Society.. 

—Ficld day. 
SATURDAY, JUNE 13th. 
North Middlesex Wirclesa Club.—Ficld day. 


PPT Tere reErEreerery Peet eee ee eee ee ee ee 


Mr. Gates first dealt with the historical 
aspect of the progress of the telephone, 
and later explained in detail its mode of 
working, illustrating his remarks by the 
aid of blackboard drawings. 

This meeting concludes the indoor 
gatherings until the autumn, but it is 
hoped to arrange something of an outdoor 
nature during the summer in order to 
afford members an opportunity of meeting 
together. . 
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All photographs published wilt be paid for. 
North Middlesex Wireless Club. 


A very successful demonstration of 
recording wireless signals was given by 
Mr. J. Bray on May 13th. 

Mr. Bray’s apparatus was, with the 

exception of a Weston relay, constructed 
by himself with odds and’ ends. In the 
course of his searches in his “junk” 
boxeg he found and requisitioned such 
things as a disused phonograph motor and 
an electric bell, with a gramophone record 
as a support for the tape. These, together 
with some spare clock and Meccano whéels, 
constituted the essentials-of the recorder. 
The instrument was of the siphon type, 
and during the evening recorded ex 
lently some automatic transmissions ol 
high speed, besides the ordinary hand- 
sent Morse. 
- The club receiving panel was brought 
into service to supply the signals and con- 
nected with the recorder through a trans- 
former, a crystal detector being used as a 
rectifier. 

Hon. secretary, Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 
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iford and District Radio Society. 

Tuesday, May 12th, was the occasion 
of an address by the President, Mr. J. E. 
Nickless. In dealing with the progress 
of the society during the past year he 
mentioned the very fine lectures by repre- 
sentatives from, among othere, Messrs. 
Fullers, the Edison Swan Electric Co., and 
Alfred Graham and Co., and the addrees 
by Capt. P. P. Eckersley, of the B.B.C. 

During the course of a brief résumé of 
the progress in the radio world he recom- 
mended the more general use of the Super- 
heterodyne receiver. 

Later in the evening an auction of the 
Society’s surplus apparatus was conducted 
by Mr. Aston J. Cooper. 

Hon. secretary, Mr. F. W. Gedge, 157, 
High Rd., Ilford. - 
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Radio Society of Highgate. 


In his lecture on “The Valve Vik. 
meter’? on May 14th, Mr. G. Sutton, 
B.Sc., gave a careful description of the 
various measurements which could be 
carried out with this useful instrument. 
and outlined the improvements which had 
been effected on the original t 

By means of a final survey of the various 

` instruments used in H.F. measurements 
Mr. Sutton showed that the valve volt- 
meter is more accurate and useful than ary 
other single instrument. 

Hon. secretary, Mr. F. J. W. Squire, 
31, Harvey Road, Horneey, N.8. 


AN EXPERIMENTAL DISPLAY. This interesting array of apparatus was demonstrated 
by Mr. F. H. Haynes before the Eastern Metropolitan Group Radio Lecture Society on 


May 18th. The small A.C. generators in the foreground were used for filament heating 

and plate current supply in conjunction with the rectifier valves shown in the wooden 

framework. Two 1! watt M.O. valves were operated by the high voltage current 
delivered from the rectifying equipment. 
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E present to our 
WAV readers this week 
~ the results of tests 
performed on two valves by 
the B.T.H. Co., Ltd.—the 
B3 and the B7. Both 
types are fitted with dull 
emitting filaments, but these 
differ one from the other in 
that the former operates on 
low voltage, and the latter 
on low current. 


The B7. 


We deal in detail with the 
latter valve first. The B7 
is a small power amplify- 
ing valve fitted with a 6o- 
milliampere filament. ‘This is hairpin shaped, the grid 
and anode being of the‘flattened form adopted in many 
modern valves. The filament appears to be on the short 
side, extending along about two-thirds, or even less, of 
the grid, and at first sight the reason for this does not 
seem apparent. 

The maker’s rating for the B7 is as follows: Filament 
vclts, 6.0; filament current, 0.06 ampere ; plate voltage, 
40-120. 


: The B7 valve. 


` . 
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High Filament Efficiency. 


The emission obtained from these small filaments is 
really remarkable, and, in the case of the valve under 
review, reaches a value of 23.5 milliamperes at full volt- 
age, representing an efficiency of 61 milliamperes per 
watt. 

The characteristics of the B7 are quite good, and show 
an amplification factor of 7, with an impedance falling 
to 15,000 ohms at full plate potential... 

At one time the use of power amplifying valves was, to 
a great extent, limited, 
sumption then required, but the advent of such valves as 
that under test brings the class within the reach even of 
those devotees who, either for preference or necessity; use 
dry cells for filament heating. 


. B7. 
The B.T.H. Co., Ltd. 


Filament Volts, 6. Filament Current, .064 aop 
F-mission (total), Milliamperes 23.5. Filament Efficiency, G1 milliamperes per watt. 


Plate Cur- Plate! Ampli- Plate 
Plate tent, Grid Grid Current.. fication Impedance. 
Volts. at Zero. Bias. Miliamps. Factor. Ohms. 
D a een ee i ee _ _ eee eee 
40 0.8 -l1 0.55 7.53 25,000 
6) 1.72 —2 1.09 7.0 18,000 
RO 3.04 —3 1.62 7.0 16,700 
100 4.55 -5 aU 7.0 15,300 
120 6.00 —7 2.25 7.0 15,000 


3? Plate current when grid is biased to the value in Col. III. 
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VALVES WE HAVE 
TESTED. 


: The B.T.H. 


due to the heavy filament con-. 
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B3 and B7. 


The B7- gave every satis- 
faction under working con- 
ditions, and the combina- 
tions of plate and grid volt- 
ages given in the table will 
be found a suitable guide for : 
those who wish to use this } 
excellent little valve. ; 


The B3. 


The B3 is the B.T.H. 
representative in the 2-volt 
class, and is of the general 
purpose variety, designed to 
give equally good perform- 
ance in any part of a receiv- 
ing circuit. 

The filament is rated 
1.8-2 volts, 


: The B3 valve. 
at seaecsese Perec cece cececrecercccaccetereedeseneasesses $ 


. 9.35 ampere, and at full voltage pro- 
vides the very liberal emission of 15. 7, milli- 
amperes. In, consequence, when this valve is’ being 
used as a detector or high-frequency amplifier the fila- 
ment voltage can be considerably reduced. As a matter 
of fact, in no case, during our practical tests on this 
valve, did we find it necessary to exceed a filament volt- 
age of 1.8. The amplification factor is of the order most 
suitable for general purpose use, for it will be remem- 
bered that this class of valve must of necessity be a com- 
promise. 7 

When used as a detector or high-frequency amplifier, 
40 volts H.T. gave excellent results. In the former case, 
in common with other dull emitters, it was advisable to 
connect the grid return lead to the positive side of the 
filament. The B3 gives good service as the first stage 
of a L.F. amplifier using 60 or 80 volts on the plate and 
suitable grid bias. 

The B3 can be recommended as a reliable general 


‘purpose valve, and with others of its class appeal .to the 


man who prefers to use a single-cell accumulator. It 


. cannot, of course, be termed a small power valve, and 


for good loud-speaker work it would be advisable to ~ 
employ a type of valve designed to deal with a larger 
input in the last stage. f 
B3. 5 
The B.T.H. Oe., Ltd. 


Filament Volts, 1.8. Filament Amperes, .335, 
Emission (total), Milmperes 15.7. Filament Eficiency, 26 milliamperes per watt. 


Plate Cur- Plate! Ampli- Plate 
Plate rent, Grid Grid Current. fication Impedancr. 
Volts. at Zero. Bias Milliamps. Factor. hms. 
20 0.18 0 0.16 8.5 66,000 
40 0.57 —1 0.86 8.7 45,000 
wn 1.09 —2 0.63 8.7 36,500 
W 1.78 —3 0.98 8.7 32,00) 


1 Plate current whep grid is biased to the value of Col. III. 
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The Effects ‘on Crystal Set Reception. 
By W. H. F. GRIFFITHS. 


T is a well-known fact that many interference 
“effects ’’ in wireless reception are experienced 
because of the close proximity of aerials, more 

especially when they run, roughly, parallel to each other. 

These ‘‘ effects °’ vary greatly with the type of receiv- 
ing apparatus associated with the aerials and with the 
relative heights and radiating properties of the aerials 
themselves, as well as, to some extent perhaps, the 
nature of their earth connections.. In some cases the 
owners of crystal sets may suffer a loss of energy by no 
means inconsiderable, while others may, through the 
medium of near-by aerials of considerable radiating 
efficiency, receive an amount of radio-frequency energy 
very much in excess of that which their own aerial 
systems would normally receive direct from the trans- 
mitting station, 

In addition to these signal strengthening and diminu- 
tion ‘‘ effects,” it is also. possible for a reacting valve 
receiver to suddenly burst into oscillation due to an 
adjustment having been made to another receiver attached 
to a neighbouring aerial. Again, the open-circuiting, 
earthing, or tuning of a neighbouring aerial may alter 
the effective oscillation constant, LC, of a: receiving 
aerial sufficiently to render necessary a tuning readjust- 
ment of the latter. 

Another, and very objectionable interference effect is 
that caused by the modulation of the radio-frequency 
current in a neighbouring aerial by the ‘‘ more sensitive 
spot finding ’’ adjustment of a.crystal employing a cat- 
whisker. In this latter case the characteristic scraping 
and metallic ringing of the catwhisker are faithfully re- 
produced in the receivers associated with neighbouring 
aerials, and, in cases of extreme proximity, the tele- 
phones of the crystal set may modulate in this way suffi- 
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. ciently to reproduce intelligibly in neighbouring receiv- 


ing sets speech uttered by the wearers of those telephones. 

.In order to ascertain the degree of interference possible 
between aerials, more particularly as affecting crystal 
set reception, the writer has carried out some experiments 
with aerials in fably close proximity. Four aerials were 
used in these experiments, and’ are enumerated below :— 

No. r Acntal.—Twin ‘“‘T”’ aerial, oft. long and 

30ft. high. = 

No. 2 Aerial.—Single wire aerial, about 30ft. long and 
of mean height about 18ft. This aerial was about 
16ft. away from, and roughly parallel to, aerial 
No. I. l 
3 Aecrial.—Single wire indoor aerial, about 3oft. 
long and r5ft. high. This was 25ft. away from, 
and roughly parallel to, aerial No. r, and ran in 
an opposite direction to aerial No. 2. The 
mean distance between aerials Nos. 2 and 3 was 
therefore about 4oft. 

No. 4 Acrial.—Single wire, 35ft. long, 12ft. high, and 

4oft. away from, and roughly parallel to, aerial 
No I. 

In all these experiments to be described the earth con- 
nections were made to the same water supply system 
unless otherwise stated, although much the same results 
were obtained when using dissimilar -earthing points, 
such as, water pipe—gas pipe, water pipe—buried plate, 
or water pipe—counterpotse. — 

The Effect of a Low Tuned Aerial Upon Reception 

from a High Aerial. 

The first experiment was made by receiving the local 
broadcast (2LO, ten miles distant), using a crystal 
set on the large aerial No. 1, and by employing the smal] 
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Interference from Adjacent Aerials.— 
outdoor aerial No. 2 as the interfering aerial. A 
‘* perikon ’’ crystal combination set to a firm and stable 


contact pressure was employed for reception, and a moving 


coil microammeter included in the detector circuit to 
indicate the amplitude of the rectified current obtained. 
The rectified telephone current normally obtained (with 
the small energy absorbing aerial No. 2, either earthed 
or open-circuited) was 16.2 pA, but this value was re- 
duced to 1.2 pA when aerial No. 2 was tuned efficiently 
-to resonance with the transmission being received. 
great reduction of signal strength only occurred, of course, 
when the energy absorbing aerial was very efficiently 
tuned, the absorption effect being much less marked when 
a load “R” was taken from its oscillatory circuit 
‘“ LC ” (Fig. 1). The effect on the absorption of various 
loads on the absorbing aerial is shown in Fig. 1, which 
gives curves of rectified current from the receiving aerial 
No. 1 plotted against degree scale readings of a 0.0003 
mfd. variable condenser (uniform capacity change type) 
tuning the absorbing aerial. 


RECEIVING AERIAL INTERFERING AERIAL 
NO4 : o 
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ALIT AW 
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RECTIFIED CURRENT JN MICROAMPERES 


DEGREE SCALE READING OF CONDENSER 
“o” (0-0003 mfd AT 180°) 


Fig. 1.—Curves showing the diminution of signal strength due 
to the tuning of a small near-by aerial. 
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INTERFERING AERIAL 
NO 2 


RECEIVING AERIAL 
NO} 


RECTIFIED CURRENT IN MICROAMPERES 


DEGREE SCALE READING OF CONDENSER 


“c” (0-0003mfd AT 180°) 
-Fig. 2.—Showing the effect of the effective resistance of the 
interfering aerial upon signal strength diminution. 

It will be observed that the loads of lowest impedance 
flatten: the absorption curves as well as reduce the total 
diminution of signal strength at resonance. It will be 
observed, also, as an interesting point of practical im- 
portance, that the raising of the catwhisker of the absorb- 
ing aerial set from a low-resistance setting, corresponding 
to the flattest curve, will cause the rectified signal current 
to fall suddenly from 8.5 pA to 1.2 pA. 

The curves of Fig. 2 show how the absorption effect 
of the No. 2 aerial is reduced by increasing its effective 
resistance by the insertion of non-reactive resistances in 
series with it, and thus, as in the previous case of parallel 
loads, limiting the aerial current and consequent aerial 
power absorbed. 

It should be noted that for the curves of Figs. 1 and 
2, at resonance a change of 5 degrees in the reading of 
C corresponds to a wavelength change of the order of 
6 metres, the resonance wavelength being about 365 
metres. 
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Interference from Adjacent Aerials.—, 

One would expect the smaller aerial to absorb less 
energy if a higher resistance gas pipe earth connection 
was used, and this was actually found to be the case, as 
is shown by curve ‘‘ A” (Fig. 3), of energy absorption 
when no load was taken from the oscillatory circuit of 
the absorbing aerial. | 

A valve detector without reaction was then connected 
to the oscillatory circuit of the absorbing aeriai, and this 
road flattened the energy absorption curve, as shown by 
curve ‘‘ B ”? (Fig. 3). When reaction was employed in 
this detector valve circuit, however, the absorption of 
energy from the large receiving aerial was much more 
complete, due to the negatived losses of the absorbing 
aerial circuit through reaction. The curve of rectified 
current from aerial No. 1 under these conditions is that 
of “ C,” Fig. 3, and the effect of swinging the tuning 
condenser of the absorbing aerial through an angle of, 
say, 15 degrees at resonance can well be imagined. 

By still further increasing reaction on the receiver of 
the interfering aerial almost up to the point of self-main- 
tained oscillation, another curve ‘‘ D ’’ of rectified current 
from No. 1 aerial is obtained. The extremities of this 
curve indicate the points at which self-oscillation of the 
detector valve commences on either side of resonance, it 
being, of course, impossible to continue the curve beyond 
these limits It will be observed, however, that before 
self-oscillation commences, on the higher wavelength side 
of resonance, an increase in signal strength above the 
normal value is obtained from the No. 1 aerial, due to a 
re-radiation from No, 2 aerial, when the tuning of the 
latter was sufficiently far from the absorbing point. At 
the same time, the absorption curve is made very steep, 
a change of tuning of the valve set of the interfering 
aerial of only about 10 metres (38 degrees to 32 degrees) 
reducing the rectified current from 16 pA to zero. 

From these results it will be seen that it is possible 
for a small low aerial to.affect very seriously the signal 
strength obtained! from a crystal receiver of an adjacent 
high aerial, although the case depicted in the curves of 
Fig. 3 is, of course, an extreme one of very close aerials. 
It should be noted that the signal strength cannot be 
regained by any re-tuning of the crystal set. It is of 
interest to note, also, that, if the valve set of the inter- 
fering aerial is adjusted to a condition of extreme reaction 
whilst the crystal set aerial is tuned to resonance, it may 
be made to burst into self-oscillation by detuning ‘the 
crystal set aertal, 

An energy absorbing aerial having its losses negatived 
by reaction so as ta give a very steep energy absorption 
curve similar to that of ‘ D.” Fig. 3, can, of course, be 
made to function as a kind of ‘f wave trap.’’ It was 
while this experiment was being performed that the 
German broadcasting stations were first heard, at excellent 
strength, by the writer on a plain single circuit ‘‘perikon’’ 
crystal receiver, during the transmission of 2LO and 
without the slightest possibility of re-rachiation, as the 
same stations were afterwards heard at the same strength 
during intervals in 2LO’s transmission with all other 
aerials in the vicinity rendered inoperative. 

The Effect of a Large High Aerial Upon Reception 

with a Smali Low Aerial. 

The second experiment was carried out by receiving 
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INTERFERING AERIAL 
NO2 


RECEIVING AERIAL 
NO 1 


ALVE SWITCHED 


ON NO REACTION 


RECTIFIED CURRENT IN MICROAMPERES 


30 35 40 


- DEGREE SCALE READING OF CONDENSER 
' “O” (0-0003mfd AT 180°) 


Fig. 3.—Showing the effect of reacting into the interfering aerial. 


t ’ 


(by means of a ‘‘ perikon ’’ combination crystal set) on 
the small outdoor aerial No. 2 with the large high aerial 
No. 1 interfering. In this case, after a stable crystal 
had been found, the normal rectified signal current 
obtained with the No. 1 aerial open-circuited was 0.5 pA, 
speech being just comfortably intelligible under. these 
conditions with highly sensitive telephone receivers. 

Leaving the receiving aerial tuned to resonance with 
the transmission being received, the interfering aerial was 
also efficiently tuned to the incoming signal, no load 
being taken from it. The result was the large increase 
of signal strength indicated by curve ‘‘B ”’ of Fig. 4, 
the curve being, like those of the previous figures, recti- 
fied signal current from the constantly tuned receiving 
aerial plotted against degree scale readings of the variable 
condenser tuning the z#/erfertng aerial. i 

For this augmentation of signal strength by re- 
radiation from the interfering aerial to be very great, 
the latter must, naturally, have an extremely low effective 
resistance. For instance, as soon as its tuning circuit is 
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Interference from Adjacent Aerials.— | 
shunted by a load impedance of 20,000 ohms (roughly 


equivalent to the practical case of a -perikon crystal - 


load), its re-radiated energy is limited, as shown by the 
flattened signal strength augmentation curve A (Fig. 4). 
The latter effect would also,.of course, be obtained if the 
earth connection of the interfering. aerial was of high 
resistance or the aerial system inefficient in any other way. 
The Re-radiation of Energy from a Large and Efficient 
: Aerial, A . 

On the other hand, if the losses of the interfering 
aerial system are negatived by reacting into the aerial 
oscillatory circuit from the anode circuit of a detecting 
valve, the increase of signal strength may be made very 
great indeed. The curves C, D, and E, of Fig. 4 show 
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Fig. 4.—Signal strength augmentation curves due to re-radiatioa 
from a large neighbouring aerial. 
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Fig. 5.—Showing the augmentation of signal strength 
indoor aerial by re-radiation from a near-by aeri 


from an 
al. 
the augmentation of signal strength actually obtained by 
various increasing degrees of reaction, curve E being 
taken with a degree of reaction which still left the re- 
ceiver far fronr the state of self-maintained oscillation. ` 

From these curves it will be seen that a crystal set 
owner can obtain an extremely good strength of reception 
with a very indifferent and low aerial, provided. that a 
near-by high.and efficient aerial is being constantly re- 
acted into, as the tuning adjustment for maximum signal 
strength of the reacting valve receiver corresponds with 
the peaks of the crystal set signal strength curves of 

IB. 4. or 

The sharpness of curve E- may be judged from the 
fact that, at resonance, 5 degrees of the condenser scale 
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Interferenee from Adjacent Aerials.— 
correspond to about 6 metres (i.è., 


by 2 metres’ only). 


the rectified -current 
being received is halved by detuning the interfering aerial 
This amount of detuning could not, 
bowever, be made on the re-radiating aerial without an 
attendant loss of signal strength in its own receiver. 

Fig. 5 gives similar curves of rectified current obtained 
from a crystal receiver on the small indoor aerial, No. 3 
using a perikan crystal, and with the large No. r aerial 
re- radiating. Under these conditions the normal rectified 
telephone current obtained was only 0.25 pA: with the 
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large aerial open-circuited, and curve A shøws the in- 


Glasgow. 
woe 26th, from 15.50 till 00.48 April 
h 


' American -—1AAC, 1ASF,  1B0Q, 
1CCX, 1CKP, 1CMP, 1CMX, TER, 10W, 
1TE, ISF, 1XAM, 2AXF, 2BGI, 2DK, 
2MU, 3ACF, 4UK, 4XE, 8AVL, 8GZ 
9CCX, 9EFZ, 9LC, OXAX. | 

(0-v-1 Reinartz.) (All 
metres. ) J. Gorpon RItTcHIE. 


Basrah, Iraq. 
British: 2NN, 2UU, 20M, 2CC, 
2FU, 6NM. 
(all between 50 and 150 metres.) 
J. E. Lone. 


SNN, 


Berne, Switzerland. 
British ~-2CC, 2LZ, 2MA, 2SH, 5HA, 
SLF, 5YI, 6GH, 6NF. JOHN GYSIN. 


Wadstena, Sweden. 

British -—2BY, 2KZ, 2SN, 2TF, 2WD, 
2WJ, 5BV, 5CC, 5B, 5MA, 5MO, 5NN, 
5PU, 5QV, 5XN, 6BR, 6FG, 6GH, 6KK, 
6ME, 6SR, 6UV. 


(0-v-1 Reinartz. ) R. Hott. 
Bridgeport, Conn., U.S.A. 
British -—2CC, 2JF, 2KZ (telephony 


and C.W.), 2NB, 2WJ, 5BV, 5LF, 5NN, 
5PU, 5SZ, 6NF, 6UV. 
C. H. CAMPBELL (UITYV). 


Gtoucester City, N.J., U.S.A. 
British :—2KF (in daylight), 2KZ. 
French :—-8AB. 
_ W. R. Epenspercer (U3JW). 
(Transmits on 58.5 metres.) 


Newton, Iowa, U.S.A. 

British -—5LF, 6NF, 2KL or 2KZ. 
French :-—8AC, 8BV, 8GO.  Jtalian -—- 
ACD. C. H. Morcan (C9EFH). 
Waihemo, New Zealand. 

British :-—2WJ, 2SH, 
6TM, 2LZ (7%). 


2JF, 5LF, 5NN, 
French :—8AB, 8BF, 


BOG, 8GK, 8QM, 8SM, 8CZ. Italian :~ ` 


ACD. 
E F. D. Bett. 
Ashford, Middlesex. 
April 25th-26th. l 
American: —iCMX, 1CKP, 1XAM, 


4DU, 4TV, 4NF, 9XAX, 9ZT. 
(0-v-1.) (AH on 20 metres.) 
l A. G. ROGERS. 
Harrow, Middlesex. j 
Australian :—2DS, 2Y 1, 3BD, 3BQ, 5BG, 


New Zealand :—4AA, 4AG, 4AK, 4AR.. 


Porto Rican :—4JE, 401, 4S A. Chinese :-— 
HVA. Jerican:—1B, 1K, 1N, 1AA, 
IAF. Javan :—ANE. 

(O-v-1.) All QSL’s answered. 


T. A. and F. C. STUDLEY. 
A 3i 


around 20 


Calls Heard. ; 
| Extracts from Readers’ : 
KORS: 


Longsight, Manchester. 
British :—2DD, 2DX, 
2NJ, 2SW, 2TU, 5CD, 


2NB. 
5LF, 


2INB,, 
5JN, 5LB, 


5MA, 5NN, 50C, 50K, 5PZ, 5TZ, 5UQ, 


5YT, 6CH, 6KK, 6MP, 6MX, 6TD. 
(All between 40 and 100 


(0- v-1.) 
Percy Cox. 


metres.) . 


Sutton, Surrey. 
(April 5th-19th.) 
British :—2BL, 2CC, 2IN, 2XY, 5DA, 

50K, 5WG, 6GK, 614A, 6JO, 6RY, 6TD. 
(QSL cards waiting.) E. J. SMITH. 


Balham, S.W. ‘ 
British :—2X V, 
5NX, 2RA, 5SZ. 


2AGP, 50K, .5MA, 
Dutch :—OBA, OBQ, 


OGG, OHB, OPV, 2PZ Belgian :— 
4LOV, 4W, 3ZZ. Italian :—1 AZ. 
Danish :—TEC. Swiss :—9LA. Sweden :— 
SMSC. 

(O-v-1.) ,W. Stuart CLARK. 


Acock'’s Green, Birmingham. 
American :—1 AF, 1AJC, 
1AXA, 1AQI, 1BDX, 1BVL, 
1CMX, 1CPC, 1CRI, 1MY, 1PL, 1SK, 
1WL, 1YK, 2AQR, 2AFC. 2AGQ, ACS, 
2CJB, 2CPC, CVI, 2CTF, 2GK, 2LD, 
2MU, 2WB, 3AW, 3CJN, 3BMS. 
3HB, 3QV, 3HJ, 3UE, 3ZM, 4BJ, 4BY, 
4ER, 4JY, 8BFE, 8DQR, NERKI, NKF. 

C anadian -—C1EB. 
(O-v-1.) (60-90 metres.) 
Frank J. TAYLOR. 


1AJX, 


Woking, Surrey. 

(PSE, QSL, all cards answered.) 

French :—8AE, 8BC, 8CO, 8CZ, 8DD, 
8DW, 8EU, 8EX, 8FF, 8GGA, 8GI, 8GM, 
8GN, 8GX, 8GT, 8HSF, 8IB, 8IP, 8ISH, 
8JA, 8JR, 8KX, BLA, BLL, 8ML, 8NA, 
8NG, 8NH, 8NS, 80A, 80W, 8PLM, 
8QS, BRD, 8RF, BRIC, 8SG, 8SJ, BSSC, 
8SSU, 85ST, 8TK, 8UA, 8UT, 8XH, 
Miscellaneous :-—U2AJ, G2BT, G2DX, 
G2NB, 50K, 5MA, G6TD, KH, '2HG (tel. 
50 metres), 2NA, 2ND. 

(0-v-1.) (Al between 45- 125 metres.) 

W. E. RUSSELL 
(2 AZA). 


1CKK, - 


= 
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crease due to tuning alone, while B and C are the signal 
strength ‘augmentation curves for-two reaction adjustments 
of a reacting valve detector. The valve set of the re- 
radiating aerial was reacting very strongly, whilst curve C 
was being plotted, so strongly in fact that it burst into 

self-oscillation at the extremity ‘‘o”’ 
the lower wavelength side of resonance. Due to the 
greater degree of reaction employed, the curve C of 
Fig. 5 is even sharper than that of E of Fig. 4, detuning 
by less than 1 metre halving the rectified current from 
the receiver associated with the other aerial. 


(To be concluded.) 


of the curve on 


Beautieu, Hants. 


Dutch :—OCDJ, OBQ, OGC, OMS, 


OGG, ONL, OMR, ORW, OPV, OMR, 


OSO, OXF, 1PC, 2PZ, 3PB. 9HN. 
Swiss :—9LA. Finnish -—2NN. Russian: 
—RDW (Nijni Novogorod).. /talian :— 
IAM, IAS, IGN, ICF, IMT, IWB. 
(0-v-0.) J. L. MACKENZIE. 


Cricklewood, London. 

British :—2JF, 2NB, 2NJ, 2ZB, 5BH, 
SHA, 6AL, 6GH, 6GM, 6QB, 6RM. 6TD. 
“(0-v-0.) J. C. EVERETT. 


Crouch End, London. i 

British -—2AUW, 2CC, 2DR, 2FM, 
2JJ, 2LZ, 2NB, 2NW, 2VO, 2VQ, 2XU. 
2UX,. 5BA, 5BH, 5DA, 5FS, SIG, 5JK, 
5LB, 50C, 5PZ, 5TZ, SUV, 5ZA, 5ZU, 
6AL 6BR, 6DV, 6FG, 6GH, 630, 6JT, 
6KJ, 6MP, 6RM, 6TD, aes 

. BRADLEY. 


Pinner, Middlesex. 
British :—2JB, 2XF, 2LZ, 2KG, 
2BA, 2APA, 2ANX, 2FN, 2II, 


2FV, 
2T A. 


` 2KZ. 2JF, 2DR, 2KU, 2X0, 2Z0, 5KM, 


5YR, SSI, 5LS, 5XL, 5SZ, SLP, SEL, 
5CT, STV, 5U0, 5ZA, 5RB, SIR, 5AI, 
5PU, 5IG, 6QZ, 6TD, 6XG, 60K, 6CC, 
6MP, 6SW, 630, 6FG, 6QB, 6KJ, 6GH. 
6NH, 6HR, 6YG, 61V, 6CH, 6NF. 

(0-v-0 low-loss.) Norman Gey. 


Addiscombe, Surrey. 

French. —8AG, SAY. 8BF, BCI, 8CN, 
8CO, 8CPP, 8CT, 8DDL. 8DL, 8£O, 
8GH, 8GI, 8GK, 8GM, 8GN, BHGV, 
8HRA, 8HSD, 8HSR, 8I, 8JA. 8JBL, 
8KX, 8MAR, 8MJM, 8MN, 8NK, 8NQ, 
8NS, 8PD, 8PL, 8PLM, 8PP, 8RBR, 
8RLH, 8RCN, 8RIK, 8SG. 8SSU, 8TH, 
8TK, 8UD, 8UDI, 8UT, 8VAA, 8VT, 
8WAL, 8BWNM, 8XMY, 8YD, 8YOR, 
8ZC. H. L. 0 HEFFERMAN. 

(0- Me 1 Reinartz.) 


New “Moston, Manchester. 


2ART, 2DX, 2FU, 2KW, 2KZ, 21.Z, 
2PP, 2TF, 2WJ, 5ID, SIG, 50K, S5PU. 
SSI, 6GH, 6TD. J. Barnes. 

(O-v-1.) 

Leyton, London, E.10. 

April 26th and 27th. 

American :—1ASF, 1CCX, 1CKP, 
2BGI, 8AVL, 9X AX. S. W. BAKER. 


(All on 20 metres.) 


South Shfelds. 

British :—2JX, 2KZ, Ong. 2V0O, 2XV, 
2YX, 5JX, 5MA, 5HS, 6MP, 6RM, 6TD, 
6UD, 6UV. JOHN G. CARLSON. 

(0-v-0 Reinartz.) 
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SAVOY HILL 


Removal of 5XX. 


While 90 per cent. of the population 
! is now within crystal range of oue, at 
any rate; of the main stations, Savoy 
Hill will not rest content until every 
man, woman and child throughout the 
Kingdom has the means of receiving 
broadcast whenever desired. Needless 


alarm has been expressed over the con- 
templated removal of 5XX to Daventry 
in August next, and the last thing likely 
to nappen is that any existing body of 
listeners will be allowed to become iso- 
lated unless they become converted from 
the crystal to the valve. 
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More Crystal Users. 

I understand, however, that the 
B.B.C., while not wishing either to in- 
sist upon crystal reception by listeners 
or upon the general adoption of the 
valve, has plans for bringing in new 
crystal populations reaching a potential 
total of 34 million persons. This develop- 
ment is contingent on the raising of cer- 
tain existing stations, including London, 
io a power of 10 kilowatts, and the 
erection of additional stations in the 
south, west, east and north; but this is 
for the future and does not merit con- 
sideration until as a first step the cer- 
tainty that all listeners are willing to’ 
pay for the service that they receive, 
and have become bona-fide licencees, is 
fully established. l 
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Morse at Southend. 

Since the problem of interference was 
raised to the level of a question of 
supreme moment to the listener, the 
blame for much of the jamming that is 
taking place has been fastened on to any 
and every sort of wireless station with- 
out discrimination. A seaside journal 
kas recently shown great thoughtlessness 
in putting the blame on the North Fore- 
land Station for interference in the 
Southend area. In view of the steps 
which the Post Office took some time 
azo to prevent any jamming by Morse of 
the broadcast service in that district. 
the attack is grossly unfair, and it cannot 
ne stated too plainly that whatever ìn- 
lerference is, being caused in Southend 
a not due to the North Foreland. 
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Zadio Advertisements. 

Approaches are made from time to 
ime by business firms and individuals 
or the privilege of broadcasting adver- 
sement matter, and high prices are 
fered for short announcements, subtly 
isguised as items of news ani informa- 
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FUTURE FEATURES. 
Sunday, June 7th. 


Lonpon.—4 p.m., Organ Recital. 
MANCHESTER. —4 p.m., Band of the 


Salford City Police. 
ABERDEEN. — 4 p.m., 

Music. 

Monday, June Sth. 

5XX.—8 p.m., Band of the Royal 

Air Force. t 
Loxpon.—8 p.m., ‘‘ The Song of 

Hiawatha ” (Coleridge Taylor). 

S.B. to all stations except SXX 

and Cardiff. - 
CarDIFr.—8 p.m., An Hour with 

Schumann. 

Tuesday, June 9th. 

Lonpon.—8 p.m., “ What is This?” 

A Memory Test Programme. : 

S.B. to Cardiff. : 
BIRMINGHAM. —8 p.m., Musical : 

Comedy Programme. 
Betrast.—8.15 p.m., The 

“ Trilby ’’ (George du Maurier). 

‘Wednesday, June 10th. 


Chamber 


BougnemMouTH.—8 p.m., A Pro- 
gramme of Humour. 
Mancnester.—8 p.m., Chamber 


Music. 
Thursday, June lith. 
Lonpon.—8 p.m., An Hour with 
Edward German. 


ABERDEEN.—8 p.m., Scandinavian 
Night. 

LiverPoot.—8 p.m., Birthday Pro- 
gramme. 


Friday, June 12th. 
Lonpon.—10.30 p.m., ‘“ My Adven- 
ture in Jermyn Street,” by A. 
J. Alan 
BourNemoutTH.—8 p.m., Military 
Band and Musical Comedy. 
‘Guascow.—8 p-m., “ The Rob Roy 
Country.’ 
Saturday, June 13th. 
Lonpon.—8 p.m., A Dance Even- 
ing. 
Betrast.—7.30 p.m., ‘‘ The Dance 


l thro’ the Ages.” 
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TOPICALIT IES 


tion. While the B.B.C. may not receive 
a consideration for broadcasting commer- 
cial information or certain other kinds of 
messages without the consent of the 
Postmaster-General, it may be stated that 
the Company has no intention of seeking 
Post Office sanction for such a concession. 
0000 


Experience of America. 

It has been pointed out that the large 
revenue which might be secured by 
broadcast advertising would enable the 
B.B.C. to give better programmes and so 
benefit the listener. But it would not fit 
in with the ideals of the Company to 
commercialise the service in the manner 
suggested ; and it is probable that in the 
end the listener would stand to lose 
rather than gain. In America the broad- 
casting of advertisements long since 
became a regular nightmare to listeners, 
who, in the end, got to know the pub- 
licity stations and carefully. avoided 
tuning in to any of them. So far from 
big prices being obtained for advertise- 
ments by wireless, the experience of 
America has shown that as soon as the 
novelty has worn off advertising agents 
have secured their advertisements at rates 
lower than those charged by journals with 
a circulation of a modasi five thousand. 

oo0oo0oọ0 


Taking Precautions. 

At considerable cost the old 2LO 
station at Marconi House has been rein- 
stated and made ready for service at any 
time required. This step, which was 
favoured from the time that the Oxford 
Street station first came into operation, 
but was not at once adopted, has been 
decided on as a result of the recent break- 
down of the new station, when, for 
ninety minutes, the programme suffered 
interruption. 

0000 
Ready for Emergencies. 

It was then pointed out that the trans- 
mission from 5XX was available to all 
listeners who cared to tune in on the 
higher wavelength; but apparently many 
listeners did not go to that trouble, pre- 
ferring rather to wait on in the expecta- 
tion that matters would soon be put right 
at Oxford Street. In future, therefore, 
the Marconi House aerial will be ready 
for any emergency, though the possibility 
of a recurrence of the former trouble is 
very remote. oe 

o0o000 
German Broadcasting. 

The move to raise the power of all 
German broadcasting stations to ten kilo- 
watts is interesting to listeners in this 
country at a time when suggestions are 
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being made that the main B.B.C. 
stations, or at any rate several of them, 
should be granted a similar facility. 
o000 i 
That Sunday Nap. 
- Considerable agitation has been caused 
by the alteration of the Sunday after- 
noon broadcasting hours: When the pro- 
gramme began at 3 o’clock many listeners 
complained that if they listened they 
missed their customary Sunday afternoon 
nap. Some 450 people wrote to the 
B.B:C. to that effect. Since the hour of 
commencement wag put back to 4 o’clock 
a few weeks ago, 500 listeners have 
written complaining that the alteration 
interferes with their tea-time arrange- 
ments, as they are not able to get that 
, ceremony over in: comfortable time to 
enable them to attend the evening church 
services. 
ment would be to re-time the afternoon 
transmissions between 3.30 and 5.50 p.m., 
and the point is under consideration. 
. ooo 
World Broadcast. 

The possibility of the international 
broadcast of such important transmis- 
sions as have been taking place recently, 
to wit, the King’s speech at the opening 
of Wembley, the Prime Minister’s Em- 
pire Day message, and brilliant talks by 
some of the most learned men in Great 
Britain, depends to a large extent on 
the elimination of distortion, which 
occurs in wireless, though to a lesser 
degree than in submarine cables. 

ooco. 


Power of the Repeater Station. 

There is no fundamental reason why 
distortion should not be eliminated by 
higher powers and beam transmissions. 
The overhead telephone line must, how- 
ever, be used wherever possible, for 


It seems that a better arrange- 


© lated locality so as 


Wireless 
World 


connecting up national systems. The use 
of thermionic valves will ultimately pre- 
vent the attenuation of signals over any 


length of line. 
0000 


Wire and Wireless Wedded. 

Within, perhaps, a year or two some 
spot, say in Cornwall, will be the centre 
whence the New World will link up 
with the Old by beam transmission and 
reception. The signals passing into the 
aerials here will be broadcast immedi- 


ately to all parts. of the British Isles.. 


They will simultaneously be transmitted 


by physical wire via London to Paris, . 


Berlin, Vienna, Prague and all Europe 
from similar national centres. Wireless 
links may be established in areas where 
the ground is impassable for the over- 
head line. Africa may be linked up 
across the Sahara Desert. It is not im- 
probable that wire and wireless suitably 
linked together may, by way of Con- 
stantinople, bring India within the broad- 
cast union, and thence by high-power wire- 
less beams, Australia and New Zealand 
will come within the range of world 
broadcasting. By the utilisation of the 
wire, where conditions permit; and of 
the wireless beam over jungle, mountain 
and sea, there is no reason why, within 
reasonable distance of time, the voice 
of King George should not be heard by 
100,000,000 of his subjects, even in the 
remote corners of the Empire. That is 
the vision of the future which the B.B.C. 
is keeping ever in mind. | 
0000 


B.B.C. Listening Station. 


The new B.B.C. listening station which, 
as stated recently in these notes, is to 
be established near Bromley, Kent, will. 
I am told, be brought into service this 
month. It has been erected in an iso- 
to be free from 


A MESSAGE FROM :HK B.B.C. On the occasion of the athletic spurts of the 2nd 
Goodmayes poy Scouts, the B.B.C. caused delight by transmitting a message of greeting. 


The photograp 
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shows an attentive group listening te the message on the loud-speaker. 
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interference with or by other stations, 
and is connected by land line to London. 
The station will do a good deal of work 
in the way of interception. It will be 
possible to pick up KDKA and to trans- 
mit any part of the Pittsburg station’s 
programme through 5XX. It will also 
link up with the Continent for wireless 
relay work. Most important of ali, per- 
haps, is the fact that this super-receiver 
will be able to locate any jamming or 
other interference with the B.B.C. ser- 
vice, and to ascertain whether any B.B.C. 
stations are off their wavelengths and 
give them proper calibration. 


oqg00 


“ Bottled ° Wireless. 


I am told that the electro-magnetic 
recording machine by which the so-called 
‘“ bottled ’’ broadcast will be rendered 
possible, is operated on the principle de- 
veloped by Poulsen some twenty-five 
years ago, namely, the running of a wire 
through a varying magnetic field so 
that the magnetisation on the wire 
varies according to the strength of 
the magnetic field which is itself 
proportional to the speech current 
set up by a carbon microphone con- 
nected in the magnetising circuit. For 
reproduction the operation is reversed 
and the magnetised wire is run past a 
soft iron core producing currents m the 
winding of the core which are similar to 
those originally produced in the micro- 
phone circuit. The machine, which is 
more or less in the embryonic stage. is a 
German invention, and can used for 
recording -broadcast—either. speech or 
music--thus storing it for later reprodue- 
tion, either by wire or wireless. 


o000 


What the Machine Can Do. 


When the B.B.C. engineers recently 
examined the machine it proved satis- 
factory as far as. speech was concerned. 
The recording of music was mot par- 
ticularly good, but it’ was understood 
that the experiments had only just been 
starled, and important developments were 
only a matter of time. Chief among the 
imperfections was the difficulty of ob- 
taining a constant speed motor to give 
equal strength, and of securing a steel 
wire which was sufficient)y hard to retain 
the magnetisation given to it, and a 
constant cross-section so that equal mag- 
netisation forces on any section of the 
wire have equal effects. 


o000 
An Asset. 

A recordmg machine would be a real 
asset to British broadcasting. as it would 
enable a permanent record to be ob- 
tained simultaneously with an = artist’s 
broadcast performance, or would enable 
an artist to store a performance from his 
or her own home by telephone to a broad- 
cast studio for transmission at any future 
time. The difference between this method 
and the ordinary gramophone record is 
that an important stage wonld be 
eliminated and the record would be a 
direct reproduction of the actual song or 
speech, while a gramophone record ts a 
reproduction of a reproduction. 
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An Improved Short-Wave Patent. 
(No. 227,138.) 


C. S. Franklin, whose name is widely 
associated with short-wave’ transmission, 
describes in this specification an interest- 
ing method of paralleling valves. If a 
number of valves are connected in 
parallel by the ordinary type of bus-bar, 
appreciable capacity 1s added to the 
circuit. This may be of very serious con- 
_ sequence when the wavelength is com- 
paratively short—that is, below 100 
metres. Not only is this capacity un- 
desirable from the point of view of affect- 
ing the tuning, but it is.extremely liable 
to give rise to local tuned circuits, amd it 
then becomes almost impossible for the 
valves to generate properly and deliver 
their entire outpuf to the aerial system. 
These difficulties are overcome in the fol- 
lowing manner The accompanying illus- 
tration shows three valves—V,, V, and 
V,—provided with the usual anode and 
grid coils—L and G—and variable tuning 
condensers—C. The filaments are con- 
nected in parallel and supplied from the 
common source, while the anodes are sup- 
plied from a common source of H.T. 
through resistances R,, which tend to 
equalise the current supplied to the 
valves. Blocking condensers B, of course, 
are connected between the lower ends of 
the grid and anode coils. The potential 
of the grids is controlled by connecting 
the grid side of the blocking condensers 
by resistances P to the filament. So far 
there is nothing abnormal about the valve 
oscillators. It will be seen that the grids 
and anodes of the valves are not directly 


connected in the nofmal way. The anodes. 


are connected by a common anode bar 


$ ` 
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Paralleling valves for short wavelength transmission. 


through resistances N and condensers M, 
while the grids are connected through a 
common grid bar through resistances X 
and condensers Y. The function of the 
condensers js to prevent any direct cur- 
rent passing between the valves, while 
the function of the coupling bars is to 
prevent oscillation occurring in the cir- 
cuits formed by any two valves and the 
coupling bars. Each anode coil is 
coupled to a separate aerial coil A, which 
may be connected in parallel in the aerial 
circuit. When working on very short 
wavelengths there is still a liability of 
longitudinal oscillation occurring, and it 
is then found convenient to insert resist- 
ances in series with the bars between the 
various points of connection. We should 
imagine that the amateur experimenter 
who works on short waves would find this 
invention of considerable value. 


0000 


A Peculiar Frame Aerial Receiver. 
(No. 228,648.) 


Readers who have experimented with 
frame aerial receivers will, no doubt, 
remember that their first attempts were 
probably not very successful, owing to 
the fact that they found it somewhat 
difficult to obtain full amplification owing 
to the set oscillating too readily. A. W. 
Sharman describes in this patent a set 
which, it is claimed, is exceedingly sen- 
sitive and. very stable, and eliminates the 
possibility of radiation. It will be seen 


from the accompanying illustration that 


the circuit employed is practically an 
ordinary form of transformer-coupled two- 
valve reflex receiver. The peculiarity of 
the invention lies in the connections of 


Hs 


(No. 227,138.) 


Brain Waves of the Wireless Engineer. 


’ 
the grid circuit of the first valve. This 
includes the frame F tuned by a variable 
condenser K. Normally this frame cir: 
cuit would be connected between the grid 
and, in-the case of a reflex circuit, one 
side of the secondary of an audio-fre- 
quency transformer. However, it will be 
seen that a condenser C of small capacity 
is inserted between the frame and the 


A novel frame aerial reflex receiver. 
(No. 223,648.) 


secondary of the transformer. This results 
in the accumulation of a negative charge 
on the grid of the valve V. It is stated 
that the negative potential is sufficient to 
prevent the set oscillating, and also that 
the valve is in its most sensitive and 
responsive condition. It is not exactly 
clear why this is the case, and it seems 
to us that if the solo function of the con- 
denser is to maintain a negative grid 
potential, it would be more practicable to 
provide this by means of a bias battery 
or potentiometer in the usual way. This 
method, of course, would eliminate the 
disadvantage of a free grid, but the sys- 
tem is interesting, and shoutd appeal to 
the reader who is fond of experimenting. 


0000 


A Buried Aerial 
(No. 224,661.) 


The above patent granted to H. P. T. 
Lefroy describes a form of aerial which 
might prove of interest to those who are. 
unable to erect an aerial, although, of 
course, the primary object of the inven- 
tion was not connected with this fact. 
Aerials laid along the surface of the 
ground have been used for a consider- 
able time, but they have been subject to 
rather excessive dielectric ‘and hysteresis 
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losses. It has been found that if a trench | 


or tannel is dug, arid if an aerial is cen- 
trally disposed within the tunnel, its 
efficiency- is materialty increased. This is 
probably due to the fact that its capacity 
to earth simply has air as a dielectric, 
except, of course, at the points where it 
is supported on insulators. There is one 
disadvantage to its general use, however, 
as it has rather marked directional pro- 
perties. 7 2 # 
l 0000 

A Plug-in Coil. 

(No. 227,288.) 

A form of plug-in coil which has been 
patented by I. H. Parsons and A. E. J. 
Ball is shown in the accompanying illus- 
tration. The method of construction is 
exceedingly simple, and can be readily 
adapted to amateur requirements. If an 
ordinary multi-layer coil be wound the 
self-capacity is unduly high. This is 
caused partly by the proximity of con- 
secutive turns, but chiefly by the capacity 
between successive layer. Various 
means haxe been devised for separating 
the layers, and have usually consisted in 
the insertion of small insulating strips. 
In this invention, however, a cord is 
placed over the first layer in a zigzag 
mamner so that loops L project at each 
side. The remaining layers are wound 
and the cords are inserted in the same 
manner. The loops are then threaded 
with another cord R which acts as a lace, 
and this is pulled tight and tied off. It 
will be seen that the coil is practically 
held in a cord framework, and the result- 


pacer. (No. 227,288.) 


A multJayer plug-in coil with a string 
. 8 


ing inductance is quite rigid. The wind. 
ing is made, of course, ‘on a cylindrical 
former F, which is fixed to an ordinary 
lug P by a strap 8S. Various systems of 
acing and tying are described. A coil 
of this description would not be suitable 
for very short wavelengths, as the capa- 
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city would be too high, and the dielectric 
losses’ would probably be fairly heavy. 
This point has been dealt with in The 
Wirelees World on several, occasions. 


oooo 
Working Filaments froni Electric Light 
Mains, (No. 227,189.) -` 
J. M. Turner and-L. H. Soundy give in 


. the aboye. patent very extensive details 


of schemes for utilising the domestic elec- 
tricity supply as a means of lighting valve 
filaments. The specification does not state 
the principles of operation of the inven- 


Connections of a set for utilising the electric 
filament heating. (No. 227,189. 


tion, but the accompanying diagram serves 
to illustrate the mest important pomts. 
A somewhat peculiar feature of the inven- 
tion is that substantially the same arrange- 
ments are used both for direct and alter- 
nating current supplies, where the two 
conditions are rather different. The fila- 
ments of the valves are controlled by 
separate rheostats F, and potentiometers 
are placed across each filament. The sliders 
are used somewhere in the neighbourhood 
of the mid-points of the two halves of the 
potentiometer, and are shunted by con- 
dansers C. There is nothing, of course, 
novel in this feature alone. It will be 
noticed that the circuit shown is simply 
a high-frequency amplifier and valve de- 
tector, with a tuned grid circuit, reaction 
being obtained between the anode and the 
grid circuit of the detector valve. A 
claim of the invention is for the use of 
magnetic reaction in combination with a 
positive potential applied to the grid of 
the valve by a battery B through the 
grid leak G. A claim is also made for the 
foregoing feature in conjunction with a 
smoothing. system, preceded and followed 
by fixed condensers, and consists of the 
usual system of chokes in the anode sup- 
ply lead and in the filament circuit non- 
inductive resistance F for controlling fila- 
ment temperature, and a composite vari- 
able air and iron core choke A, I. The 
specification does not mention the particu- 
lar function of the composite filament 
lead choke. The specification should pro- 
vide interesting subject matter for 
amateur experimental work. We would 
remind our readers, however, that when 
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using alternating current for heating the 
filament the greatest proportion of hum 
which is produced is due to the rapid 
heating and cooling of the valve filament, 
which takes place at a frequency equal t 


. twice that of the supply. Readers who 


experiment with alternating current for 
the filaments should use a valve of which 


the filament has a high thermal inertia, 


such, for example, as a W- tve. This 
filament is not. particularly susceptible to 
rapid change of heating current, and thus 
it is quite possible to use a valve of ths 
description with alternating current on 
the flament without the slightest trace ci 
hum. In the case ní 
direct current supply the 
commutator ripple is at 
a very mach higher fre- 
quency than that of the 
frequency of the asul 
A.C. sapply, and ther- 
fore this form of trouble 
is not nearly so pro 
nounced, . 
eoco 


A Sterling Valve Holde. 
(No. 227,500.) 

Several types of ‘‘anti- 
vibration ” valve holder 
have recently been de- 
vised, and their use be- 
came popular with th 
introduction of some «f 
the early types of duli- 
emitter valves, which 
were rather microphoni. 
) That shown in the accom- 
panying illustration is described in the 
above patent by D. Ward-Miller, W. M. 
Holbeach, and the Sterling Telephone and 
Eleetric Company, Etd. The valve holder 
proper consists of an ebonite plate P, un 
which are mounted four sockets S. Below 
and by the side of each socket there ìs 4 
bent clip C, which makes efficient contact 
with the valve leg. The plate P is sep 
ported on a flexible rubber ring R of 
“ Sorbo” or similar material. Flexible 
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The Sterling Electric Co.'s anti-vibratics 
| valve holder. (Nd. 227,590.) 


leads L are taken from the sockets S to 
the terminals T, which are mounted on 
the base B. An interesting feature oi 
the invention is the provision of stops \ 
of the shape indicated in the diagram. 
If these were not, used the plate P would 
be liable to be torn from the rubber mng 
on removing the valve, but according te 
this constructioh the plate comes into coe 
tact with the bent portion ef the ttp- 
which then takes the strain. 
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A Review of the Latest Products of the Manufacturers. 


SHORT WAVE COIL. . 

There is an even greater tendency to 
provide short wave tuning inductances 
with plug-in sockets than those used for 


Webber short wave coil. 


tuning to wavelengths above 500 metres. 
To cover the wave band 20 to 200 metres 
a considerable change is required in the 
inductance value of the tuning circuit, 
and on the short wavelengths it is not 
always desirable to make use of tapped 
coils. The standard type of plug and 
socket mounting is regarded by many 
experimenters as unsatisfactory on the 


= short wave band, and the new design of 


ug-in mount recently introduced by 

essrs. N. V. Webber & Co., of Vale 
Road, Oatlands Park, Weybridge, is a 
step in the right direction. The pins are 
mounted on a strip of ebonite and liber- 
ally spaced, and the inductance is of a 
well-known design having low losses. To 
poe the necessary mechanical strength 

avy gauge wire is employed, which is 
bound in at the crossovers with thread. 


Theria condenser, fitted with tags for 
circuit connections, and enclosed in stout 
metal container. 


THERLA CONDENSER. 
Manufactured by the Electrical Re- 
search Laboratories, the Therla_ con- 
denser is obtainable in a range of sizes 

from the smallest up to 0.01 mfd. 
One of the greatest problems in fixed 
condenser construction is to devise a 


method of securely clamping the plates — 
together so that the capacity value can | 


be relied upon to remain constant. In 
the Therla condenser a hard, thick piece 
of metal is wrapped aver the condenser 
with the ‘edges clamped down securely 
over the plates with sufficient pressure to 
prevent air gaps in the dielectric. The 


` plates are of fairly thick brass and 


clamped together by means of eyelets. It 
is intended that the condenser should be 
carried by the instrument wiring, and for 
this purpose three connecting tags are 
available at each of the terminals. 
0000 © 
INTERCHANGEABLE FIXED 
CONDENSERS. 

Messrs. Peto-Scott, Ltd., 77, City Road, 
London, E.C.1, have evolved a method of 
mounting fixed condensers which should 
prove of great value to experimenters. It 
will be seen from cur illustration that the 


-condensers, which are of the mica dielec- 


Interchangeable condenser of Messrs. 
Peto—Scott. Condensers can be assembled 
in parallel as required. 
tric type, are mounted in hollow mould-' 
ings provided at each end with combined 
plugs and sockets. Thus, any number of 
condensers may be connected together to 

build up a required capacity. 

It is interesting to note that the con- 
densers are manufactured for Messrs. 
Peto-Scott by the Dubilier Condenser Ca., 
Ltd., and their accuracy is guaranteed. 


THE CELLULITE VALVE WINDOW. 


Made of non-inflammable celluloid in 
various colours, this valve window is 
designed so that it is only necessary to 
drill a clearance hole in the panel and 


press the outer ring on to the projecting 
portion of the window 
It is a product of the Cellulite Manu- 


° s 


EOT a 


Method of fixing Cellulite vaive windows. 


facturing Co., of Knott’s Green Road, 
London, E.10. 


0000 


THE KRA UNIT DOUBLE FILAMENT 
RESISTANCE, 

Where panel space is limited, the use 
of this-double filament resistance can be 
recommended. The resistance windings 
are concentric, one contact being con- 
trolled by the large knob and the other 
by the smaller knob operating through a 
hollow spindle. _ , 

Although the resistance proper consists 
of a wide spiral wound in the usual spring 
formation, it is forced into a slot slightly 
narrower than its diameter. As a result, 
the turns of wire are forced over side- 
ways and the spiral lies obliquely in the 
slot. By this means a smoother move- 
ment is obtained, and the revolving arms 
traverse the wire, making a reliable and 
even contact. 


The Kra filament resistance for con- 
trolling the filament current of two valves. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Cortespondence should be addressed to the Editor, “ The Wireless Woeld,” 180-290, Fiset Steet, E.C.4, and must be acoompanied by the writer's name and address. 


DURBAN HEARD IN ENGLAND. 


Sir,—Your readers may be interested to hear that I have 
received a report from British 2KK, Radio Honse, Wilson 
Road, Smethwick, Staffs, that the talk on ‘‘Brighton’’ fram 
the Durban station on May 6th, mentioned in your recent 
issue, was heard with very good reception by that station at 
8.15 p.m. 

As I believe that this is only the second occasion when 


-reception from Durban has been reported by a station in the 


British Isles, it. is a matter of some general interest. 
. HENRY D. ROBERTS, 
Brighton. 


DUETTISTS MILES APART. 

Sir,—In your issue of April 15th a description is given of a 
recent experimental transmission from the Broadcasting Station 
at Johannesburg, in which the soloist and his accompanist were 
not within direct audition range of each other, and it is stated 
in a later issue that experiments. on the same lines will be made 
by the B.B.C. in the near future. 

Although these expertments are put forward as representing 
an entirely new line of radio development, we would point out 
that an exactly similar and entirely successful experiment was 
carried out at our Test Station—2PQ—in 1923. The items 
transmitted were flute selos, with pianoforte accompaniment, the 
two instrumentalists being in separate buildings about a quarter 
of a mile apart, exact synchronism being attained by precisel 
the same means as in the Johannesburg experiment, 1.e., by pach 
performer listening in on a frame aerial to the combined trans- 
mission. The transmission was carried out on 440 metres with 
a power input of about 35 watts, and was heard and reported 
on by many receiving stations within a radius of 25-30 miles. 
A modified system of grid control was employed, both grid coil 
and A.T.I. being tuned, and the grid swing reduced until the 


aerial current was WE of the maximum, this being the value 


required to permit equal power modulation both upward and 
downward. The grid of the oscillator was modulated by the 
flute in the usual way, but owing to attenuation of the accom- 
paniment by passing over the land line and by other factors 
this was first put through a choke-coupled amplifier consisting 
of a T/30 valve fed from the same H.T. source as the oscillator. 

Subsequently, these experiments were extended in collabora- 
tion with another station, 5IF, one performer being at each 
station, and the transmission being made simultaneously from 
the two stations on 440 and 200 metres respectively. The 200- 
metre transmission was modulated by the solo only, the 440- 
metre simultaneous transmission comprising both solo and 
accompaniment. At the time these experiments were made it 
was pointed out that a quartette or even a small orchestra could 
be distributed at a number of studios in various parts of the 
country, and still maintain perfect tempo and synchronism by 
means of a loud-speaker in each studio dealing with the combined 
transmission. l G. E. MORTLEY 

- (Technical Director, Mortley, Sprague & Co., Ltd.). 
Tunbridge Wels. , 
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QSL ACKNOWLELGMENTS. 


Sir,—I think Mr. S. Jamieson’s idea of QSL cards for non- 
transmitters.rather good. But will the amateurs to whom you 
send data reply or even acknowledge your report? I recently 
took it into my head to write some that I logged. I wrote to 
twenty-two English and French amateurs in one week. I have 
had but three acknowledgments. 

_ Needless to say, I am a little disgusted at this. 

If non-transmitters use Mr. Jamieson’s suggested QSL cards, 

will transmitters appreciate them ? l R. E. F. 


Gateshead. 
e 


CANADIAN AMATEUR WAVELENGTHS. 


Sir.—The new waves for Canadian amateurs, effective April 
Ist, are as follow :— 

4.69 to 5.35. 18.7 to 21.4, 37.5 to 42.8, 75.0 to 85.7. 150 to 200. 
120 metres is also authorised for Cavadian stations operating 
across Canada and for intercommunication work between Cana- 
dian stations only. It is not to be used for communication 
with stations in the United States. ICW and radiophone are 
restricted to the wave band between 170 metres and 180 metres. 

In particular, European amateurs wishing to hear Canadian 
stations should listen for them on 120 metres every Thursday 
morning, starting at 5 a.m. G.M.T., as at that time weekly 
we hold what is known as ‘‘ the Wednesday night prayer-meet- 
ing of Canadian amateurs,” in which as many as possible across 
the country join. KEITH RUSSELL 

Terouto. (Canadian General Manager, A.R.R.L.). 


“DEAD SPOTS" IN RECEPTION. 


Sir.—I have come to the conclusion that “dead spots "' are 
caused by the smoke from large towns sending up a wall of 
carbon. This would effectively screen radio waves, being a con- 
ductor and having the-same influence as a sheet of metal. 

As a matter of fact, a large number of our broadcasting stations 
have their aerials slung between large smoke stacks. The 
column of smoke inside the stack might easily form a wireless 


. “ shadow ” which would spread out like a fan. I think this 


may be one of the causes of “ dead spots.” 


Sutton Coldfield. DEREK SHANNON (5PX). 


DISTURBANCE ON KDKA’s SHORT WAVELENGTH. 


Sir,— With reference to Mr. L. Stuart Bidmead’s letter in 
The Wireless World of May 6th in which he doubts my sur- 
mise that the transmissions in question were relayed by radio, 
the fallowing extract from a letter just received from KDKA 
now confirms my opinion :— | ` 

“The first Brunswick Hour was rebroadcast by KDKA. as at 
that time we had not been able to get our telephone line con- 
nection installed. The howls and squeals you heard can be 
accounted for in this way. Subsequent transmissions of this 
very attractive ‘ Hour’ were direct from our station.” 


Glasgow. J. GORDON-RITCHIE. 


JUNE 3rd, 1925. 
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Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Eliminating Hand Capacity Effects in 
Variable Condensers. 


READER has again raised the 
question concerning the correct 
connections of a variable condenser, 
he desiring to know whether the correct 
method of connecting a parallel aerial 
tuning condenser is to connect the fixed 
or moving plates to the earth terminals. 
No absolutely definite rule can be given 
for this, as it depends on the construction 
of the variable condenser used. It is fre- 
quently stated that the moving plates 
should be connected to the earth terminal, 
since the hand (which is at earth poten- 
tial) comes into very close proximity to 
the metallic shaft (to which are attached 
the moving pee) ring the process of 
tuning. Although this is true, it must 
also be remembered that at the same time 
the hand is in close proximity to the 
metallic top end -plate, and a capacity 
exists between the hand. and this top 
end plate (which is in the majority of 
English condensers attached to the fixed 
plates) through the dielectric formed by 
the ebonite panel. The problem resolves 
itself, therefore, into a question as to 
whether the capacity effect between the 
hand and the fixed, or the hand and the 
moving plates is the stronger of the 


two. If the capacity between 
the hand and the fixed plates is 
the stronger, as it usually is in 


the case of metallic end plates, then the 
fixed plates should be connected to the 
earth terminal. If, however, the end 
plates are of ebonite, then the moving 
plates should be connected to the earth 
terminal, since the capacity between the 
hand and the shaft would then be the 
stronger. There will still, however, be 
some detrimental capacity between the 
hand and the fixed plates, as the end 
plate, being of ebonite, does not act as 
a screen between the hand and the actual 
fixed plates of the condenser. 

Several designs of condenser have ap- 
eared on the market of late in which the 
xed plates are entirely insulated from 

the framework of the condenser, the two 


end plates being of metal and connected - 


to the moving vanes. In this case, of 
course, it is quite obvious that the mov- 
ing plates must be connected to the point 
of earth potential. Then the capacity 
existing between the hand and the shaft 
and also the top end plate will have no 
detrimental effect, and, furthermore, the 
metallic top end plate will act as a screen 
between the hand and the fixed plates. 


Although such a condenser goes a long 
way towards solving the difficulties of the 
annoying hand capacity effects observable 
in the critical tyning necessary to bring 
in long-distance ‘Stations, it must be re- 
membered that it does not entirely do so. 
There are certain portions of a circuit, 
more especially in several varieties of the 
oscillator circuit in receivers of the super- 
heterodyne type, where neither the fixed 
nor moving portions of the condenser are 
at earth potential with respect to H.F. 
currents. It seems, therefore, that there 
is room for a condenser in which neither 
the fixed nor the moving plates are in 


electrical connection with the framework . 


or the end plates of the receiver. In an 
instrument of this type the framework 
could be connected to the earth terminal 
of the receiver. - 

In cases where a metallic geared vernier 
dial is used on any variable condenser, 
the moving plates should always be con- 
nected to the point of lowest potential. 
The metal dial would then act as a sereen 
between the hand and the fixed plates. 


of reaction of this circuit. If a receiver 
is made up from the diagram which we 
illustrate in Fig. 1, however, it will be 
found that the full benefits of reaction 
can be had; and, in fact, actual oscilla- 
tion can be produced. Even with no re- 
action at all it will be found that sufficient 
capacity coupling is present in a receiver 
employing an H.F. stage to cause quite 
a considerable feed back to the grid of the 
first valve, whilst the addition of a small 
variable condenser connected between the 
plate of the detector valve and the aerial 
terminal will enable a smooth control over 
reaction to be obtainable. 


o000 


The Question of Dielectric Losses. 


. READER who is constructing a ~ 
superheterodyne receiver proposes 
to tune his intermediate stages to 

a wavelength of 10,000 metres by means 
of variable condensers, and has obtained 


' some ex-Government solid dielectric vari- 


able condensers of reputable make for 


Fig. 1.—A three-valve set with variometer tuning and capacity reaction. 


Obtaining Reaction with Variometer 
Tuning. 

ANY readers desire to construct a 
receiver making use of reaction, 
and also an H.F. stage using 

variometers in place of the more conven- 
tional type of inductance and tuning con- 
densers. It must be admitted that a re- 
ceiver employing variometer tuning can 
be made considerably more attractive in 
appearance than one employing the “ plug- 
in ” type of interchangeable inductance. 
The great difficulty which readers come 
up against, however, is in the application 


this purpose. He wishes to know whether 
these will be suitable, or whether it 
will be preferable to use air dielectric 
condensers in order to avoid losses due to 
dielectric hysteresis. 

The solid dielectric condensers will be 
quite suitable, and no advantage would 
be gained by using air-spaced condensers, 
since at a frequency of 30 kilocycles the 
losses due to the solid dielectric would be 
negligible. This, of course, refers only 
to the condensers tuning the intermediate 
stages. It must be remembered that the 
condensers tuning the aerial and oscilla- 
tor circuits are required to deal with 
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short wavelengths, and so the require- 
ments of their design is vastly different 
from those of any condensers in the long 


wave amplifier. | 7 
0000 


Short Wave Stations to Listen For. 
READER who has been experiment- 
| „ìng in short wave reception, more 
especially on the low wavelength 
of KDKA, asks for particulars of other 
American stations operating below the 
normal broadcasting wavelengths. We 
give below a list of these stations, giving 
the corresponding frequencies in kilo- 
cycles to the wavelengths mentioued, and 
also various other particulars concerning 

power rating, etc. 

i oo0oo0oo0 


An Easily Tuned Three-valve Reopiver. 


ALTHOUGH it is possible to obtain 
A reception from distant stations 

with an ordinary oscillating de- 
tector valve, it cannot be denied that the 
critical setting of reaction necessary to 
obtain distant stations is not suitable fòr 
placing in the hands of the ordinary 
breadcast listener, whose sole desire is to 
listen to the programmes fram B.B.C. 
and Continental stations. . The addition 


LIST OF UNITED STATES SHORT WAVE RADIO STATIONS. 


Wireless 
World - 


of an ordinary tuned stage of H.F. will 
give a far greater amount of reserve 


power in hand, thus enabling a far less 
critical value of reaction to be used, but- 


JUNE 3rd, 1925. 


cuit which will be suitable for 5XX and 
the long-wave Continental stations. It _ 
will be noticed that when the resistance 

is in use, the anode inductance is still in 


Imfd 
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Fig. 2.—vA three-valve receiver with twe-knob tuning, giving one stage of i . y 
; detection and one stage Sir 7 ao vente 


unfortunately the addition of this H.F. 
stage adds an extra tuning control, which 
is in effect simplifying one feature of the 
receiver by adding 
a further complica- 
tion. Insufficient at- 
tention has been paid 


Wave- l Call to the design of re- 
Fy-Ke. ee Location Power Simal.. ceivers in which a 
e1 | Bellevue ........ U.S. Navy ...... 10 Kw.| NKF sSemi-tuned H.F. 
8560 35.03 | Rocky Point,N.Y. | R.C.A. ......... 20 Kw.| WQO © stage is used. 
6970 43.02 ae Brunswick, Do. e660 tees 20 Kw. | WIZ We illustrate in 
6110 | 49 | Sharon, Pa...... Westinghouse El. | 150w. | woop Fig. 2 a cireait in 
& Mig. Co. which this principle 
4400: | 68.4 | Pinecrest, Fla. .. | E.G. Watts, Je.. 5 N WRE is employed. It will. 
GR.4 Do. ae : s 100 W. WR j : 
4030 | 74.03 | Rocky Point, N.Y. | R.C.A. ......... | 20Kw.| Won be found that excel- 
3.480 86.16 | New Brunswick, DOs) unissa ss 20 Kw. | WIR lent amplification can 
N.J. in rom it 
3331 | o% | Kahuku, Hawait. | Do. . ....... 2 Rw.| kio Pe arte ed ae 
3156 | 95 Bolinas, Calif. ... Do. 2% Kw.| KEL ahd the Unskilled or 
29M0 | 103 Tuckerton, N.J... Dee aast 20 Kw.| WGH semi-skilled person 
2220 135 Rochester, N.Y. . Sey Gas & 730 W. WJF will probably get far 
‘lec. Co. ae ee . 
2188 | 137 Wikonville, Pa. . | Penn. Power & | 100W. | wp better results from it 
Light Co. than he would from 
137 Allentown, Pa.... Do. 200 W. WHC a full tuned sta 
137 Williamsport, Pa. Do. 100 W. WPH k % t t oe 
137 Hauto, Pa. ....- Do. 100 W. | WDS OWING to its extre 
137 Hazelton, Pa.. Do. 100 W. | WCJ simplicity in opera- 
137 Frackville, Pa... eD ao 100 ne wee tion. 
2142 140 Flint, Mich. ...-. *. D. F Hiie 500 W. W > . 
2100 143 Baltimore, Md. Board of Fire 500 W. WEQ Provided that the 
Commissioners. : anode reactance coil 
143 ee Station Los Angeles Ex- 150 W. KTA is carefully con- 
143 peas alia an S 050 W. | KPK structed, an amplifi- 
143 Do. Tribune Publish- 20 W. | KGA sation will be el 
ing Co. able from it which 
143 Washington, D.C. Be Elec. 50 W. WJX willbe equal toa 
ower LO. 
143 Do. Do. 50W. | WJH goodly percentage of 
2070 145 Rochester, N.Y. . Beeson Gas & | 750 W. | WJF that obtainable from 
2059 146 Portable Station | Goldwya Produc- 10 W. | KYJ a fully tuned stage in 
In California. ing Co. on tae skilled hands. The 
146 Do. pie a - | KY anode reactance, if 
146 Pysht, Wash. .. eee Ring 5W. KJA made i caccardance 
146 Portable Station — 50 W. KFZ with the specifica- 
m Peace Reed, tion below, will easi- 
alt oma. ] poles th B B C 
146 Do. _ 50 W. | KGV Y COMED ENC. D Di 
146 Do. Pratt & Dutro... | 500 W KYX and lower Continen- 
146 Do. Do. o ` 100 W KZI tal wavelenyth band 
1480) 2092.3 Harrisburz, Pa. . | Penn. State Police 500 W WBAK with an-smple marcin 
202.3 | Butler, Pa... Do. 250 W. | WBR k pie marg 
202,3 | Wyoming, Pa... Do. 100 WW. | WoX of overlap, whilst by 
1264) 238 Honolulu, Hawaii aon Pine- 50 W KYB placing the switch on 
apple Ca. 2" 
1040 288 Kaumapalapu, Do. 50 W. KRQ the final stud a re- 
Hawaii. sistance is brought 
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into the anode civ- 


circuit, but since the impedance of the 
resistance is extremely -high in campari- 
son to that of the reactance coil, no detri- 
mental effect will be in evidence. If pre- 
ferred, of course, the resistance may be 
attached to the other end of the coil, 
which will have the effect of eliminating 
the coil altogether’ on the long wave- 
lengths. a 


The anode coil can consist of 120 turns 


. of No. 40 S.8.C. resistance wire wound 


ræ 


on a former 2jin. in.diameter, tappings 
being taken at the 50th, 75th, 90th, and 
120th turns. 
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Obtaining H.T. from House Lighting 
Aceumulators. 


READER whose house is lighted 

from a bank of accumulators at 

a voltage of 60 has been very 
successfully using these accumulators 
as a source of supply to his three- 
valve set, but being desirous of add- 
ing a power amplifier, he wishes to 
know if it is possible to raise this voltage 
to 120 or more by means of a power 
transformer. 

If the primary of a power trausformer 
is connected to a source of D.C. supply. 
a momentary potential difference will 
appear at the secondary terminals when 
the primary circuit is made, but there- 
after no power will be delivered at the 
secondary terminals, although a steady 
current is passing through the primary. 
In order to secure a potential difference 
at the secondary terminals, therefore, it 
will be necessary to vary the primary 
current by rapidly making and breaking 
the circuit by mechanical means. The 
output from the secondary would then 
have to be rectified and finally smoothed 
by an arrangement of chokes and con- 
densers. Such an installation, however, 
would be costly and troublesome to main- 
tain, and it would be far better to pur- 
chase a motor generator with a suitable 
input and output -voltage. 
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FUTURE DEVELOPMENTS OF 
- BROADCASTING. 


F we are inclined to look upon broadcasting at the 
present day as bordering on perfection, then we are 

not exercising our imagination sufficiently to visualise the 
possible developments which may take place within the 


~ 


Broadcasting must be freé to develop, but, if it is 
to expand and widen its activities and overcome 
artificial barriers to progress, it must be able, at the 
same time, to devise the means of combating its own 
limitations. aa 

One of the limitations of broadcasting to-day is th at 
stations are not able to disseminate information except at 


next few years. In our opinion, 
we have. so far only touched the 
fringe of the possibilities which 
broadcasting can provide in the 
future, and it may reasonably be 
assumed that five. years hence, on 
looking back, the uses which have 
been found for. broadcasting to- 
day will look very trivial in com- 
parison with the applications of 
the future. 


At the moment broadcasting is 


being applied to provide entertain- 
ment and, to a limited extent, a 
means of education. The value 
of the service as a medium for dis- 
seminating news is very small in- 
deed, by reason of the fact that 
the newspaper Press has been 
strong enough to protect its inter- 
ests in this direction and ensure 
that no activities of broadcasting 
shall encroach on the monopoly of 
the newspaper world. But arti- 
ficial barriers to progress seldom 
last long, and one cannot imagine 
that in the old days, by virtue 


of any influence which the coaching interests had with 
the Government of the day, it would have been possible 
to have established any form of contract to prevent the 
development of railways, nor could the railway companies 
of to-day expect that any sane Government would listen 
to a complaint against the transport of passengers and 


goods by motor road vehicles. 
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with varying 


is obtainable, and, employing the 
same principle, it would be pos- 
sible to construct sets in this way 
sensitivity according 
to the distance of the transmitting 
station from the receiver. 


We believe that the broadcast receiver of the 
future will be required to operate automatically with 
the incoming signal, for only with such an arrange- 


ment will the broadcasting station be able to transmit 
information at any time, 
assurance that listeners 


witn the © 
receive their 


be able to 


will 
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An Automatic Switch 
for 
Broadcast Receivers. 


By 
x FF. GCASTELLAIN: 
Dota AC GA, Duh EG 


HE author’s ideal of a broadcast receiving set is 
one which is unobtrusive, requires no skilled 
attention, and which gives unfailing service as 

a musical instrument. In his opinion the set and auxiliary 
apparatus should not be visible at all, and the loud- 


speakers themselves, which should be of the hornless type 


and two to every normal sized room, should not be 
blatantly visible. The only controls should be a switch 
for starting purposes and a strength control for the loud- 
speakers. This might easily be arranged with one small 
knob placed in some convenient position in every room 
having loud-speakers. This type of 
set would probably not be approved 
of by some, as there are at least two 
kinds of broadcast listeners: those 
who want to hear the programme, 
and those who like to twiddle knobs 
and get as many stations as possible. 
Two totally different types of sets 
are required for these two types of 
listeners. and this article is concerned 


Of course, such a set would only 

receive the local station, but in fhe author’s own experi- 
ence, this is absolutely sufficient provided the set can be 
relied on to give continuous service when operated by a 
single switch similar to an ordinary electric light switch. 


Good Transformers Essential. 


There is more in the last statement than would appear 
at first sight—one would say that it is easy enough to 
make a set with a single turn on control—so it is; but, 
and this is where the snag comes in, unless the components 
are properly chosen the set will not function indefinitely 
without trouble. 

Switching a set full on brings its own little troubles— 
in the days before dull emitters, valve filaments used to 
object to this treatment, and only give a life of about a 
quarter to a tenth of the usual normal when a filament 
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A loud-speaker set which could start up 
aulomatically when the local stalion com- : 
menced its programme and switch itself : 
off when the programme was finished, : 
would be the last word in luxury, yet it 
is a comparatively simple matter to make 
such a sel if the local station is received 
at good strength in the telephones when a 
crystal rectifier is used. 


almost entirely with the first kind. b.s 
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rheostat was used. Also intervalve transformers did not 
seem to like the continual switching on and off, and their 


primaries burnt out. Jt may here be remarked that an 
H.T. voltage of about 136-150 was used in order to 
obtain pure L.F. amplification, and this, no doubt, had 
much to do with the destruction of transformers. How- 
ever, it is essential to use a high value of H.T. for dìs- 
tortionless amplification, so that a transformer had to be 
found which would stand this treatment. 
The author had three transformers of two very well- 
- known (and expensive) makes go in this way in the first 
year and a half of broadcasting. One 
of these was returned to the makers 
as it had broken down before its 
guarantee had expired, and they 
changed it for a new one, which 
went in the same way within two 
months. 

It would seem advisable for trans- 
former primaries to be wound with 
thicker wire, or, at any rate, for the 
end turns to be better insulated. ` 

The transformer at present in use 
has a primary of thick wire, and has given good 
service. l 

Now there is one thing that is likely to happen with 
a concealed -receiving set, and that is that it will be left 
on all night several times during the course of its exist- 
ence. Of course, this will not do any damage, but it is 
a waste of battery power, besides being rather annoving 
when discovered. This is where the automatic switch 
comes in. 


The Automatic Switch. 


- The principle of the switch is as follows :—A crystal 
rectifier in series with the coil of a sensitive relay is con- 
nected in parallel with the aerial tuning coil just in the 
same way that an ordinary crystal set is concerned, with 
the relay taking the place of the phones. 
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A Wireless Self-Starter.— 

A typical instrument consists of a fine wire coil donea 
between the poles of a powerful horseshoe magnet. The 
coil turns when a current is passed througheit, and in so 
doing compresses a small hair spring, which returns the 
coil to its original position as soon as the current through 
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The complete automatic switch. At the top, the Weston relay ; 
centre, the crystal detector ; and below, the second relay. 


as 


it stops. Fixed to the coil is a small metal arm, which 
makes contact with a stop when fhe coil turns. Connec- 
tions are made to the arm and stop for the circuit to be 
controlled. 

A relay to operate with the aerial current from a local 
broadcast station must be a very sensitive instrument 
and the coil must be very light and easy to move, so that 
the arm and contact will not usually be substantial enough 
to deal with currents of the order of an ampere, or even 
if they are, the arm would not be pressing hard enough 
on the contact to pass this current without quite a con 
siderable loss. A certain pressure is required between two 
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Fig. 1.—Connections of the automatic switch to a receiver having 
a crystal detector and note magnifier. 
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Fig. 2.—Method of connecting the automatic switch to a valve 
receiver. 


metal surfaces before they are in good electrical contact, 


as there seems to be an insulating film formed on the sur- 


face which has to be broken down by pressure each time 
the contact is made. All that is holding the relay arm 
against the stop is the received current in the aerial, and 
there would usually not be enough power here to obtain 
a really good contact. 

What has to be done, therefore, is $0 use another and 
more robust relay which is operated by the first relay. 
The latter closes a circuit containing the coil of the second 
relay and a battery which 


a AERIAL COIL 
provides sufficient power 1st RELAY |_. 
to keep the second relay a 
contacts closed at con- er 
siderable pressure. ‘This 

1 


second relay controls the 
valve flament current. 

If the set for which 
the automatic switch is 
required is a crystal 
one followed by low- 
frequency ampliliers, very 
little change will have to 
be made to it. The first 
relay coil will have to be 
put in series with the 
primary of the first low- 
frequency transformer. 

The circuit will be as shown in Fig. 

It will be noticed that the filament Sater itself is used 
to provide power for the second relay, which does away 
with the bother of an extra battery, and does not make 
much additional load on the battery if the second relay 
coil is correctly designed. 

If the set uses a valve detector, then the circuit will be 
somewhat different, as shown in Fig. 2 
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Fig. 3.—The arrangement of the 
terminals on the switching device. 


Arrangement of the Switch. ; 

The construction of a switch suitable for connecting to 
an existing valve set will be described. For the first 
relay a Weston relay is used. This may be purchased at 
a good many wireless shops for about ros. 6d. 
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A Wireless Self-Starter.— 


The second relay may be built up as described, or an | 
ordinary electric bell movement with the vibrating contact . 


removed may be used. 
A permanent crystal detector will be required, but a 
perikon combination (zincite-bornitey will do quite well 
for this in lieu of a com- 
wed mercial permanent de- 
nee <A tector if the crystals are 
4 mounted so that they can 
be- pressed firmly together. 


Fig. 4 —Details of the construction of the second retay which 
witches an the filaments of the receiver. 


The actual circuit of the switch is given in Fig. 3, 
which is really Fig. 2 redrawn with the set left out. 

The Weston relay will probably need no adjustment 
when bought, but the air gap in which the coil moves 
may be found to contain small particles of steel, which 
may be removed by blowing or by means of a stiff feather. 
The coil should not have much vertical play in its bear- 
ings, but it must be able to turn freely. The relay stops 
should be screwed up until the movement of the arm on 
the coil is limited to about in. Both stops should be 


The second relay and crystal detector. 
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connected together, as then it does not matter which way 
round the crystal is. 

The extra terminal marked sw itch i is added, in case the 
set is requires] to be switched off during the programme. 
The switch, which may be an ordinary tumbler switch, is 
connected to the last two terminals (as shown by dotted 
lines in Fig. 3). If sparking occurs, a 1 mfd. Mans- 
bridge condenser should. be shunted across the Weston 
relay contacts. 

Construction. 

The second relay should be made up first of all. An 
ebonite or wood bobbin to the approximate dimensions 
given in the sketches in Fig. 4 should be procured and 
wound full of No. 28 D.S.C. (or 30 D.C.C.) if the fila- 
ment battery is 2 volts, or of No. 34 D.S.C. (or 36 
D.C.C.) if the battery is a 4-volt one. 

In order to drill holes through the spring steel arma- 
ture, it is first necessary to punch a small hole through 
in the required position with a sharp centre punch. If 
this is not done, the drill will be found to suffer and will 
be badly blunted. The relay contacts should be made 


Fig. 5.—Arrangement of the Cor ponen; parts of the automatic 
sw t ° 


from platinum or tungsten in order to give good service. 
Small rivets suitable for the purpose may be obtained 
from most electrical dealers, or, failing these, a short 
length of No. 20 platinum wire will do—an inch will 
make about a dozen contacts. 

It is quite often possible to use the contacts from an 
old electric bell; the “better-class ones are made of 
platinum. | 

The sketches in Fig. 5 should give sufficient informa- 
tion for the reader to make up the switch without further 
difficulty. 

As to power used, the relay made by the author takes 
120 milliamps. at 2 volts, and gives a very reliable con- 
tact. The normal filament current taken by the valves 
(DER and DE6) is 0.8 amps., so that an extra o.12 
amps. will not materially shorten the time between 
charges. A lightning arrester, such as the Climax or 
Siemens, should be permanently connected between aerial 
and earth, preferably outside the house. 

The switch is a useful and amusing article to have on 
a permanent broadcast receiver, the amusing part being 
when it is demonstrated for the first time to friends. 
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A Receiver for 


All Wavelengths with Valve or Crystal Detector and Two 


L.F. Amplifiers. 


By R. H. 


HE three-valve receiver described here is the result 
of an attempt to provide a set which is equally 
applicable for the reception of broadcast trans- 

missions and long- or short-wave Morse signals. 

For the sake of convenience, it was decided to build 
the set in three units—the tuner, the detector, and the 
note magnifier. The principle of the receiver may be 
understood by referring to Fig. 1. On the left is the 
tuner. This has two tuning condensers, three plug-in 
coils, plugs and sockets, and a series-parallel switch. 


OUTPUT 


COOK. 


The series-parallel switch is connected to put the aerial 
tuning condenser in series or parallel with the aerial tuning 
coil. When good selectivity is desired, the 0.0005 mfd. 
condenser can be plugged across the centre coil, and the 
output terminals connected to this secondary circuit. The 
third coil can then be used for reaction by connecting the 
two terminals R on the detector panel to the two sockets 
provided below the coil. 


The output terminals of the tuner are connected to the 


input” on the detector. 
7 


tt 


terminals marked A valve 


Fig: 1.—Theoretical connections of the receiver. On the left, the tuner; centre, the detector; and rigbt. the L.F. amplifier. 
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Three-valve Unit Receiver.— 

or crystal detector may be used 
by putting the switch in position 
V or C. When the valve de- 
tector is used, reaction may, of 
course, be employed by con- 
necting the terminals marked R 
to the tuner. Telephones may 
be connected to the detector by 
putting the telephone plug in 
the jack provided. 

The third unit of the receiver 
is a two-valve low-frequency 
amplifier, which is connected up 
in the usual manner. Jacks are 

@connected to the valves to 
' enable one to connect a loud- 
speaker to the first or second 
note magnifier. 
The Tuner. 

As the tuner had to be able 
to tune in all wavelengths, 
plug-in coils and a three-coil 


Fig. SREP | details of the front 
a. 
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seen from Fig. 3. For direct-coupled 
tuning, the plugs joined to the output ter- 
minals are plugged into the pair of sockets 
joined to the aerial coil, while for loose 
coupling these plugs are connected to the 
centre sockets. 

The 0.0005 mfd. condenser can be used 
for tuning the secondary circuit by 
putting the plugs joined to it into the 
sockets of the secondary coil, or it can 
be used to tune the reaction coil. 


The tuner. The right-hand pair of plugs are 
joined to the output terminals, 
the other two to the o.o0o05 mfd. condenser. 
The remainder of the connections are easily 
8 


el of the tuner. A, 7/f6in. 


dia.; B, t/é4in. ; C, 3/16in. dia. ; 5/32in. dia. and countersunk TO TO 
for No. 4 B.A. screws ; E, 1/8in. dia. and countersunk for No. 6 B.A. REACTION CLOSED CIRCUIT AERIAL 
~ screws. COIL COIL COIL 


holder were employed. This unit is ar- 
ranged as indicated in the photographs 


and Figs. 2 and 3. On the top of the 
case 1s mounted the three-coil holder, the 
particular holder used being of a con- 
struction permitting very fine adjustment 


of coupling to be made. 
Mounted on the panel are 


tuning condensers, capacities 0.00075 and 
0.0005 mfd., the series-parallel switch, | 
two termimals for the aerial and earth con- 
nection, and two marked ‘ output ” for 


connecting to the detector. 


sockets are fixed above the series-parallel 


switch, and are connected to the 


of the three-coil holder. Four Clix plugs | 
are used, two of them being connected by ‘—— 


OUTPUT 


O Ç 


the two 


Six Clix 


terminals 


Fig. 3.—Wiring connections of the tuner. The six wires at the top are joined te 


flexible wires to the output terminals, and the terminals of the three-coll helder. 


A 12 


16 


< 


JUNE roth, 1925. i | ee . 560 


Three-valve Unit Receiver.— 

This unit is very easily constructed, and 
does not need a detailed description, al- 
though it might be mentioned that a small 
ebonite block carrying four No. 6 B.A. 
screws and-tags, is secured, to the back of 
the panel, as indicated in Fig. .3. The 
flexible connections to the plugs are taken 
from these tags. ; 
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The following components are required 

Sor the tuner :—- 
I Ebonite panel 12in. x Gin. X Jin. 
I 3-Coil holder, 1 0:00075 mfd. square 
law condenser. 1 0:0005 mfd. square 
law condenser. 1 Miniature D.P.D.T. 
switch (Radcom). 6 Clix sockets. 6 Clix 
plugs. 4 Terminals. 1 Case 12in. x 
Gin. Gin. 


The Detector Panel. 

For the reception of the local broadcast 
transmissions there is no doubt that a 
crystal rectifier is quite satisfactory ; there- 
fore, in this instrument a crystal detector 


oe a 


E The detector—either valve 


oust or crystal may be used. 


and telephone jack. ‘These parts are all arranged on an 
ebonite panel measuring 6in. x 6in. x Hin., which allows 
plenty of room for the components. 

_ When the tuner and detector units only are to be used, 
it is necessary to connect the ‘‘ output °’ terminals of the. 
tuner to the “‘ input ’’ of the detector, and put the tele- 
phone plug in the jack provided. With the switch set to 
‘‘ erystal,’’ the crystal detector is connected, and the 
set may be tuned in the ordinary manner. If a valve 
detector is to be used, the switch should be put in its 


Fig. 4.—The detector panel. A, 7/32in. dia.; B, 3/8in. dia.; 


C, 1/4in. dia. and countersunk; D, 5/32in. dia. and’ countersunk pCa T+ 
for No. 4 B.A. screws; E, 5/32in. dia. for No. 4 B.A. screws; 

F, 1/8in. dia. for No. 6 B.A. screws. (9) ®© 
is provided, and it is connected in the circuit when the sae 
switch provided on the detector panel is put in the position ag 
marked C (Fig..1). The arrangement of the detector 
panel can be seen from the illustrations and Figs. 4 and at 
s. Fig. 4 gives the layout of the components on the on 
panel, and Fig. 5 the wiring. haa 


Referring to the illustrations, two rows of terminals 
will be seen, also a pair of terminals labelled ‘‘ Reaction ’’ 
at the top of the panel. On the left is the valve or crystal 

switch; in the centre the valve holder; on the right the 
crystal detector ; and, below, the vernier filament rheostat Fig. 5—Wiring connections of the detector unit. 
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Three-valve Unit Receiver.— 
upper position, and’ appro- 
priate filament and plate 
batteries connected. 
T-eeasecsssocseoso.sosevos opos sosresose er cescce sens eens 
: The following components ave 
: yvegutred for the detector :— 
1 Ebonite panel Gin. x 6in.. 
x jin. 1 King rheostat with 
vernter. 4 Flush type valve 
sockets. I Crystal delector. 
I Miniature D P.D.T. switch 
(Radcom). 1 Telephone jack. 
1 0°0003 mfd. fixed condenser 
with ctips (McMichael). 1 
2 megohms grid leak with 
clips (Dubilier). 12 Terminals. 
1 Case 6in. x Gin. x Gin. 


A .. ove cceee 


The L.F. Amplifier. 
The note magnifier panel 
has two transformer coupled 
valves. <A panel 12in. 
x 6in.x łin. is used, and 
mounted on it are the two 
filament resistances, two 


Fig. 6.—Drilling details of the L.F. amplifier panel. 
dia.; C, i/4in. dia. and countersunk ; 
No. 4 B.A. screws; 


These are arranged as indi- 
cated in Figs. 6 and 7. 
Valve sockets of the flush 
type are used, as clearly 
shown in the illustrations 

It will be noticed that the 
two upper terminals on the 
right-hand side are for the 
grid bias battery. When 
power valves are used with 
about 120 volts on their 
plates, a grid bias of about 
6 volts should be used. As 
the grid bias battery is not 
called on to furnish a cur- 
rent, small dry cells may be 
employed. 

The amplifier is put into 


A I4 


A, 7/16in. dia.; B, 3/8in. ee: ingress : 
. dia. and countersunk for COUpled circuit tuning is used, a little care 


will have to be exercised to secure the best 
sets of valve sockets, two sets of terminals, two results, but, by properly using the circuits, reason- 
transformers, and a four-point and a two-point jack. ably good selectivity should be obtained. 
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The L.F. amplifier. 


operation by connecting the left-hand ter- 
minals to the corresponding terminals of the 
detector unit, and the loud-speaker may be 
connected in the plate circuit of the first or 
second note magnifier by putting the plug into 
the first or second jack. 
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The following components are required for 
the amplifier :— 

I Panel 12in. x Gin. x fin. 2 L.F. trans- 
formers (Sullivan's). 2 King rheostats. 8 Flash 
type valve sockets. 2 Telephone jacks. 10Ter- : 
minals. 1 Case 12in. x Gin. x 6in. Also Hb. : 
No. 16 tinned copper wire. Flexible wire. Number : 
of 4 B.A $in. countersunk screws, with nuls. 


With this receiver it is possible to receive 
a number of stations on a loud-speaker at 
good strength, and tuning is quite easy. When 
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Fig. 7.—Wiring connections of the L.F. amplifier. 
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A Section Devoted to New Ideas and Practical Devices. 


AN EXPERIMENTAL COIL HOLDER. 
The expense of maintaining two 
coil holders, one for experimental 
work and one for use in a permanent 
set, may be avoided by fixing the coil 
holder on a detachable mounting so 
that it may be removed from the per- 
manent set for experimental work. 


Fitting plug and socket connectors to a 
2-coil holder panel. 


The coil holder is mounted on an 
ebonite panel, to the underside of 


‘Which are screwed plug connections 


fitting into sockets on the receiver 
panel. A wooden casing may be fitted 
round the sockets on the panel for 
the sake of appearance, and the 
ebonite platform can then be cut to 
fit this casing. Terminals are fitted 
to each of the plug connections on 


the platform, so that the coil holder 


can be easily removed from the re- 
ceiver for experimental work on the 
bench.—F. T. 
0000 

CONSTRUCTION OF GRID LEAKS, 

Perhaps the simplest form of grid 
leak is a lead pencil line drawn on 
some solid ‘insulating material. A 
resistance constructed in this way will 
give excellent results as a grid leak, 
as it will be called upon to carry only 
very small.currents, and will not be 
likely to change in value through 
overheating. 

The choice of a suitable insulating 
material upon which to draw the 


Q 


pencil line is, however, of great im- 
portance. Most failures can be 
traced to the appearance of lateral 
cracks due to expansion or bending 
of the insulating base. Trouble from 
this source can be eliminated to a 
large extent by using ground glass as 
a base. It is not affected by changes 
of temperature to the same extent as 
ebonite, and is, of course, unlikely to 
give trouble through bending. 

If glass already frosted is not avail- 
able, it is convenient to 
microscope slides and to frost these 
by rubbing them together in pairs 
with a paste made up with emery 
powder and water. The dimensions 
cf these slides are ‘3in. x rin., and a 
line drawn from end to end can be 
easily regulated in thickness to give 
the resistance usually employed as 


GRAPHITE LINE 


GROUND GLASS 


TINFOIL 
The use of a microscope slide in the 
construction of a grid leak. 
grid leaks. The ends of the slide 
should be well blacked over with lead 
pencil and covered with several layers 
of tin foil, after which connection 
wires, preferably of tinned copper, 
may be bound round to keep the foil 
in position.—J. B. 
900:9 

A COMBINED VERNIER ADJUSTMENT. 

The diagram shows how a large 
variable condenser was provided with 


use glass 


a vernier 


66 


adjustment 
degrees of freedom.’’ 
The condenser spindle was fitted 
with a vertical ebonite extension rod 


having two 


carrying at its upper end a stiff brass 


bracket. To this bracket was 


attached a two-plate vernier con- 


/ VERNIER 
CONDENSER 


A3 ingenious arrangement for operating 

a vernier condenser by a lever which is 

also used to control the main condenser 
adjustment. 


denser operated by a long spindle at 
right angles to the spindle of the main 
condenser. This spindle acts as an 
extension handle for the lateral move- 
ment of the main condenser vanes, 
while rotation of the same spindle 
provides a vernier adjustment of the 
capacity. The vernier condenser is 
connected through suitable flexible 
leads in parallel with the main con- 
denser.—D. H. J. 

j 0000 

A CLIP CONNECTOR FOR 


TRANSMITTING COILS. 
The efficient operation of a trans- 


mitter depends very largely upon 
careful adjustment of the tapping 
points on the aerial inductance. It 
is not sufficient to be able to adjust 
the inductance in circuit to the near- 
est turn, and a clip by means of 
which the length of wire may be 
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adjusted to a fraction of an inch is 
necessary. 

Many types of clip have been de- 
signed for this purpose, but the draw- 
back with most is that they are apt 
to short circuit adjacent turns 
through inadequate insulation, and 
cannot be handled while the trans- 
mitter is working. An improved de- 
sign which can be safely handled is 
shown in the diagram. An ebonite 
body A is turned from ebonite rod 
or tube with a tapered nose at one 
end. ‘Through this a brass stem B 
protrudes, the end of which has been 
flattened and cut with a hacksaw to 
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Suggested design tor a clip used in 
making connections with the turns of an 
inductance 
form a hook which will pass over the 
inductance wire. A spiral spring C 
pressing on the ebonite cap D tends 
to pull the hook inwards, thus secur- 
ing good contact with the inductance 
wire.—=G. C. P. 
oo0oo0oo0o 
COIL HOLDER ADJUSTMENT. 

A cone adjustment for moving coil 
holders is very effective, and provides 
an excellent control over the 
coupling. 

The two coil arms are, hinged and 
pulled in towards each other by 
means of elastic or a coil spring. 
The cone, which is rigidly mounted, 
can be screwed forward, thus gradu- 


ally forcing apart the arms. 
EBONITE 


The wader a between coils carried on 
ec 


the ebonite pieces is controlled by driving 
the cone between them. 

The success of this arrangement 
depends to a. large extent upon the 
action of the hinge joints. There 
should be no appreciable side play, 
and for this reason it may be advis- 
able to use oe pire ots for the 
hinges.—T. C. 
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SWITCHING H.F. VALVES. 

In receivers employing more than 
one stage of H.F. amplification it is 
desirable to vary the number of H.F. 
valyes in accordance with the strength 
of the incoming signals from differ- 
ent stations. Switches always intro- 
duce troublesome stray capacities, and 
exen when the design of the switch 
is such that the capacities in the 
switch itself are small, there still re- 
mains the extra wiring associated with 
the switch contacts. 

Assuming that the valves used in 
the H.F. stages operate equally well 
as detectors, the system of connec- 
tions illustrated in the diagram will 
be found to solve the stray capacity 
problem. The rectifying grid con- 
denser, and leak are built up in the 
form of a unit with two plug con- 
nections. Pairs of Sockets spaced to 
take this unit are connected in the 
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valves to be used, the valve 
immediately following the last H.F. 
valve is converted into a detector by 
inserting the grid condensėr.and leak 
in the grid circuit and the. telephones 
in the plate ¢ circuit. In`the diagram 
the first. valye operates as an °H.F. 
amplifier and the secorid as a de- 
tector.—E. W.G. . 
0000. 
STAYING AN AERIAL MAST. 

After’ an aerial mast has been 
erected the discovery is frequently 
made that additional guy wires are 
necessary if the mast is to remain 
standing during windy weather. If 
the mast is heavy, one hesitates be- 
fore undertaking the arduous. task of 
lowering and re-erecting it for the 
purpose of attaching the additional 
stays. 

In all cases where an eye-bolt was 
used to secure the pulley, the guy 
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F Switching of high frequency amplifying circuits. 


grid .circuit of each valve and are 


provided with spring contacts which 


short-circuit the sockets when the unit 
is withdrawn. Plug-in H.F. trans- 
formers are used to couple the valves, 
and a special two-pin telephone plug 
is made to fit the primary winding 
sockets. 

Having decided upon the number 


VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where 
necessary, of devices of experi 
mental interest for inclusion in this 
section. A receiving valve will 
be despatched to every reader 
whose idea is accepted for publi= 
cation. 
: Letters should be aise to the Edttor, ‘‘ Wire- 
: less World and Radio Review,” 139, Fleet Street, 
kondon, E.C., and marked ‘Ideas. 


wires may be looped over the head 
of the mast with the aid of a notched 
piece of wood attached to the 
halyard. The wood should be about 
2ft. in length, and should be tied 
to the halyard at A and`B, so that 
the distance A C is slightly greater 
than the distance D E. The centre 
of the guy wire, which should be 
greater than twice the height of the 
mast, is then placed 
in the notch and 
twisted until it passes 

over the eyebolt. A 
pull on the ends of 
the wire will settle 
it in position over 
the bolt, after 
which the two 

halves can be 

twisted to- 

gether and se- 

cured to suit- 


able anchors. 
Guide rod for attach~ 
ing guy wire. —jJ. C. S. 
20 
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HE Oxford, Cairo, Northolt, and Stonehaven 
stations are used by the Post Office for point-to- 
point wireless services. 

The Oxford Station consists of a duanemiitiag station 
at Leafield and a receiving station at Banbury. The 
erection of a station at Leafield was commenced at the 
close of 1913, and was to form the Enghish transmitting 
station for the Imperial chain of stations then contem- 
plated, the first link in the chain being a similar station 
in Egypt, near Cairo. The receiving station to be 
worked in conjunction with Leafield was to be at Devizes, 
and the receiving. station for Cairo was to be at Abu 
Sueir, near Ismailia. 

When war broke out the masts were in place at Lea- 
field and Devizes, and some were in place at Abu Zabal, 
the site of the Cairo station, but none had been erected 
at Abu Sueir. The scheme for an Imperial chain was 
soon abandoned, Leaficld and Devizes being used as 
receiving stations only, and Abu Zabal being. installed 
with a 100 kw. arc transmitter as well as receiving 
apparatus. 

After the war it was decided to erect up-to-date trans- 
mitting stations at Leafield and Abu Zabal, utilising 
the old masts, and Banbury was chosen as more suitable 
than Devizes for receiving in conjunction with Leafield 
under the new conditions. Some of the masts and huts 
at Devizes were utilised for the establishment at that 
place of the C.W. station for ship communication, The 
masts at Leafield and Abu Zabal, ten at each station, are 
of the tubular steel pattern, 300ft. high, both stations 
being fitted with 250 kw. arc transmitters, and having 
the necessary power generated at the station. 

As soon as the broadcast service commenced to operate 
in earnest it was found that harmonics and mush emitted 
from Leafield were troublesome to listeners, especially 
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POST OFFICE POINT-TO-POINT SERVICES. 


Stations for Overseas Communication. - 


By Lt.=Col. CHETWODE CRAWLEY, M.LE.E. 


in the vicinity of the station, and they also interfered 
to some extent with the reception of ships’ traffic at 
Devizes. ‘This trouble has been eliminated by the instal- 
lation of a coupled circuit for the Leafield arc, which 
was previously fitted in the aerial. The magnitude of 
this alteration can be estimated when it is realised that 
the condenser alone for the coupled circuit weighs about 
25 tons. 

It might be thought that this coupled circuit would 
have resulted in a considerable increase in the power 
consumed over that required for the plain aerial arrange- 
ment, but, as a matter of fact, with the’ 12,350 metres \ 
wave there is no increase at all, and with the 8,750 
metres wave the power consumed is actually less. It 
is interesting to note that in no other country are there 
any large coupled arcs Working so satisfactorily as those 
at Leafield. i 

The staff at Leafield is a purely engineering one, as 
the’ station is operated from the General Post Office in 
London. Leafield transmits on either a, 12,350 or a 
8,750 metres wave, according.to which of the two is the 
more suitable for the communication on hand, but, gener- 
ally speaking, the longer wave is more suitable for day 
transmissions and the shorter wave for night trans- 
missions. 

In signalling, marking and spacing waves are used, 
the variation taking place in the inductance of the primary 
of the coupled circuit, the tune of the aerial circuit 
remaining constant. 

This station is used for transmitting commercial traffic 
to Abu Zabal, Banbury acting as the receiving station 
for the incoming traffic, which is retransmitted by land- 
line to the General Post Office in London. It also trans- 
mits press to Halifax, press and commercial traffic to 
ships at sea, and broadcasts Government communigués. 
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Post Office Point-to-Point Services.— z 
The Cairo Station. 

This station, which is at Abu Zabal, 
some fifteen miles from Cairo on the 
Ismailia Canal, is a simplex station: 
that is to say, it cannot, like the other 
Post Office point-to-point stations, send 
and receive simultaneously, as its trans- 
mitting and receiving stations are not 
separated from one another. 

The installation is similar to that at 
Leafield, but a coupled transmitting cir- 
cuit has not yet been fitted. | 

The wave used is 11,000 metres, and 
the station carries out commercial ser- 
vices with Oxford, Hanover and Basra. 


The Northolt Station. 

The Northolt station, near Harrow, 
is a medium-power transmitting station 
operated from the General Post Office 
in London, where the receiving sets 
working in conjunction with it are 
situated. 

Four masts are used, three of them being wooden lattice 
work masts 450ft. high, and one a steel tubular mast 
30oft. high. “The power is obtained from the Uxbridge 
Power Supply Company. 

A 40 kw. coupled circuit jarc set and a valve set are 
fitted, the arcs, as at other Post Office stations, being 
in duplicate. The direct current supply for the arc 
installation is obtained by the use of motor generator sets, 
the supply for the valve set by transformers and 
rectifiers. : 

Water-cooled metal valves are used in the oscillator 
circuit. . 

The normal wave transmitted by the arc set is 6,950 
metres, and by the valve set 5,780 metres, transmission on 
the arc set being effected by means of marking and spac- 


Tho power room at the Northolt station. 
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The aerials and buildings of the Northoit station. 


ing waves, and on the valve set by a marking wave only. 
This station is used for transmission to European 
countries and to Halifax. i 


The Stonehaven Station. 


The Stonehaven station is alsọ a medium-power arc 
and valve station, operated on a 4,600 metres wave from 
London, over a land line some 500 miles long, similar 
to the Northolt station. Arcs rated at 25 kw. are M- 
stalled, but the work is now normally carried out on the 
valve set. ‘The power is generated at the station. The 
aerial is supported on six tubular steel masts 25oft. high. 

For the reception work in connection with these point- 
to-point stations there are six sets at present in use at the 
General Post Office in London, in addition to the set at 
Banbury, high-speed automatic appara- 
tue being normally used for both the 
transmission and reception of telegrams. 


The Rugby Station. 


The Post Office is erecting on a site 
of goo acres at Hillmorton, about three 
miles from Rugby, what will be by far 
the most powerful station in England. 
and one of the most powerful in the 
world. 

Twelve steel lattice-work masts, 
82oft. high, are being erected, spaced 
a quarter of a mile apart. 

Power is being supplied by the 
Leicestershire and Warwickshire Flec- 
tric Power Co., and motor generators 
at the station are being arranged to 

- allow of any d.c. voltage up to 18,000 
being obtained. | 

The high-frequency generator will be 
made up of water-cooled valves, each 
with an output of ro kw. 

This station will have a world-wide 
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Post Office Services.— ; 

range. of communication. 
The cost of a station of 
this magnitude works out at 
between £400,000 and 


{£ 500,000. 


Beam Stations. 


Post Office entered 
into an agreement last 
summer with the Marconi 
Co. for the erection of a 
beam station, sending and 
receiving, in this country for 
communication with a similar 
station in Canada, and this ` 
agreement allows also for the 
provision of stations for 
communication with corre- 
sponding stations in South 
Africa, India, and Australia. 

The station for the Cana- 
dian communication, which 
will only cost some £50,000, is to be able to communi- 
cate with Canada at a speed of 100 words a minute each 
way for a daily average of eighteen hours, the Post 
Office to pay the company 6} per cent. of the gross re- 
ceipts so long as any essential Marconi patents are being 
used. If, however, the working of the station should 
prove to be unsatisfactory, the company will receive no 
payment. i 

For the additional units the conditions are similar, 
except that the average daily hours of communication 
guaranteed are to be eleven hours for South Africa, 
twelve for India, and seven for Australia. 

The sending and receiving sections of each station are 
to be able to work simultaneously, the operation being 


The 
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General view of Abu Zabal-Cairo wireless station. 7 


carried out at the General Post Office in London, as in 
the case of other Post Office point-to-point stations. 

The sending stations are each to have an input power 
of at least 20 kw., and the aerial system is to be designed 
so as to concentrate the emitted contintious waves within 
an angle of 30°. ü 

The rates for the Canadian traffic are not to exceed 
existing rates, and the rates for the other traffic are not 
to exceed two-thirds of the cable rates. 

This arrangement of directional beam stations, work- 
ing in conjunction with the world-wide station at Rugby 
and with various other stations in the Empire, will form, 
it is hoped, a really efficient system of Imperial wireless 
communication. 


Burnley, Lancs. 


L wesicti: a aa aa a E bases tee ers? eXses iar 
Bhat, avo 99 rd, | ae eee aah tae 
a eee Calls Heard. : 1BGQ, 1BKQ; 1CAB, 1@AK, 1CME, 
, Í 1CMP, 1CTS, 1EZ, IMG, 1PD, 1PL 
Braintree, Essex. cays Extracts from Readers IRD, 1XMI,.1XZ, 1YB, 2AF, .2AG. 
British -—2CC, ,„ _ SMA, : 2BGI, 2BM, 2CRG, 2CEE, 2CEI, 20JX. 


French :—8F1, 8FQ, 8RDI, 8SM, 8UD. 
_ (40 metres and under.) 
D. Woops (G2AXZ). 


Upper Edmonton, London, N.18. : 
British :-—2CU, 2QM, 5TZ, 6FG, 6ZX. 


Logs. : 


Massachusetts, U.S.A. 
British -—2SZ, 2JF, 6VP, 5NN, 2KF, 


-2CLA, 2CPO, 2CQA, 2CY, 2DN, 2GK. 
2KX, 2MC, 2MU, 2RK, 2WL, 2YB, 3AB, 
3ADP, 3ADQ, 3AJD, 3BLP, 3CF, 3CM, 
3MF, 3NB, 3TJ, 4GW, 410, 4JR, 8AY, 
8DNF, 8WA, 9CV, 9CVO, NKF, WGH, 


à 
» 
` 


(0-v-1.) J. O. J Hepson (G2AUP.) 


Chadwell Heath, Essex. i 

French :—8AB, 8BF, 8BV, 8DKV~ 
8EM, 8FC, 8FT, 8GI, 8KT, 8LMT, 
BMAR, 8RO, 8XH. 8XK. Belgian :—' 
4AS, 4AV, K2, W2. Dutch :—OBA, 
OGC, OL, ONL, ORE. Finnish :— 
INA, 2NCA. 

(Between 60 and 120 metres.) (0-v-1.) 

H. F. Suea, 2ANK. 


Harrow. 

Australian: —3BQ, 3BD, 2DS, 5BG. 
Jraq:—GHH1, M1, GHB. American:— 
5UK, 5RH, 5LV, 5CN, SAIL, SALR, 
5AJT, 50X, 5SR. 

(2 valves.) 

C. and T. A. Srvub_ey. 


Ir 


6RY, 2KW, 5LS, 2QZ, 2KZ, 6LJ, 5LF, 
5QV, 2LZ, 5SZ, 2FU, 2NB, 5MO. 
French :—8AB, 8GO, 8HSG, 8AV, 8AP, 
8EU, 8SSU, 8SM, 8BO, 8CZ, 8DP. 
Belgian :—4YZ, 4RS. Dutch :—OBA, 
ORE, OLL, ONL. Danish :—7EC, 7ZM. 


Swedish :-—SMZS, SMYA. Spanish :-— 
EAR2. . 
(0-v-2.) F. H. Hankins, JB. 
` (UICI). 
Stockton-on-Tees. 
Belyian-—4AA, 4AE, ALOV, 4RS, 
4ZZ. Dutch:—ORE, PB10,  2PZ. 


Swiss :-—9BR. Swedish :-—SMFN, SMWFE, 
SMYY. 3 Finnish :—FN, 5NQ. Rhune- 
land: — ICF. Russian: — RDW. 
Italian:—1AM. Moroccan:—AIN. 

J. W. Patrister (G2NQ). 


WJR, SA, WJS. Canadian :—9BF. 


(0-v-0 Reinartz.) W. H. Dyson. 
Glasgow. 
British:—5PU, 2NB, 6KK, 5ÑaA, 


2FM, 2DX, 6RM, 5LB, 6UZ, 20C, 5PZ. 
2QM, 5TZ. American:—1AAP, 1AAY, 
1AJO, 1AL, 1ALL, 1AQM, 1BES, 1BZP, 
IER, IFN. 1JS. 1NO, IRR, ISK, 1SW, 
1YDA, 1ZA, 1ZS, 2AGW, 2BW, 2BLM, 
BVH, 2CPD, 2CVJ, 2JUM, 2NCJ, 
2QD, 2TAR. 3AB, 30Q, 3QV, 4SQ, 
8XMY, 9CKU, 9EDV, SELB. French: 
—8CG, 8CPP, 8GB, 8JRK, 8UL, 8UT, 
8VAA, 8YOR. Dutch-—OBA, OBG. 
0GC, OLL, ORE, OSA, PCi. Z/taltan — 
1NO, 1RO, 2CO. | Belgian :—4LOV. 
(0-v-1.) Francis G. S. MELVILLE. 
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LOUD-SPEAKERS IN CHURCH. 
Following upon the installation of loud- 
speakers in Notre Dame, the Church of 
St. Sulpice, Montmartre, Paris, has been 
similarly equipped, 
oooo°o | 
DUTCH WIRELESS EXPANSION. 
Dutch wireless exports during the past 
year show an increase of fifty per cent. 
Consignments of valves form a large pro- 
portion of the goods exported. 
oo0oo0o0 


IRISH FREE STATE BROADCASTING. 

The broadcasting policy of the Irish 
Free State has been outlined in the Dail 
by Mr. Walsh, Postmaster-General. It 
was stated that the Minister of Finance 
had agreed that broadcasting should be 
run by the State, with the main station 
in Dublia and a subsidiary one in Cork. 

oo0oo0o0o 


WIRZLESS IN THE HOSPITALS. 

The Daily News is to be congratulated 
on inaugurating a ‘' Wireless in the 
Wards ” Fund, by means of which it is 
hoped that hospitals throughout the coun- 
try will soon be equipped with broadcast 
receivers. The Fund is organised under 
the presidency of H.R.H. Frincess Louise 
Duchess of Argyll, and generous subscrip- 
tions have already been forwarded by the 
King and Queen and Queen Alexandra. 


0000 
SIGNALS FROM MR. SCHNELL. 
Another British listener to report. 


signals from NRRL, the American Navy's 
experimental short wave station, is Mr. 
E. Manley, of Wimbledon Park, who 
picked up strong signals on May 2th 
with a two-valve set (0-v-1). NRRL, 
who stated he was working on the second 
harmonic of his aerial, transmitted with 
a rough A.C. note, on a wavelength of 
40 metres. 
ao000 


4: 
R.S.G.B. TALKS. 


The talks from the London Station by — 


the Radio Society of Great Britain are 
now given twice a month instead of 
weekly, as previously, and take place at 
6.40 p.m. on the first Monday and 7.40 
p.m. on the following Saturday week. 
Fifteen minutes are now allotted for each 
talk, and in view of this extended time 
it is hoped to increase the interest of this 
feature very considerably. On Saturday, 
June 13th, Dr. W. H. Eccles, F.R.S., 
will speak from 2LO on behalf of the 
Society. 
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Events of the Week in Brief Review. 


NEW TRANSMITTERS’ SOCIETY. 


Several amateur transmitters are 
endeavouring to form a DX Society in 
West London. Membership is open to 
all experimenters who are uinely 
interested in wavelengths below 200 
metres and who held experimental 
licences prior to the advent of broadcast- 
ing. The new society will support the 
R.8.G.B., and is in no way intended as a 
rival organisation. 

Full particulars may be obtained from 
the organising secretary, Mr. F. H. 
Cooke, 183, Carlton Vale, N.W.6. 


The one and 
and wireless 


A WIRELESS COMPASS. 

half ‘kilowatt transmitter 

compass on board the s.s. ‘‘ Homeric.” It 

will be remembered that the ‘‘ Homeric ” 

located the ill-fated ‘‘ Raifuku Maru ” by 

wireless compass, but was unable to effect 
. a rescue. 


H.F. FOR SELECTIVITY. 


In his broadcast talk on behalf of the 
R.S.G.B. on Monday, June 1st, Mr. H. 
Andrews, B.Sc., remarked upon the 
curious fact that quite 75 per cent. of 
valve broadcast receivers use 
coupled circuits, which are very unselec- 
tive. He urged his listeners to seek 
greater ‘selectivity by using (a) a loose- 
coupled circuit, (b) high-frequency valves, 
or (c) tuned traps, filters, etc. He con- 
sidered that the average H.F. valve does 
more towards sharpening the tuning than 
in actual amplification. 


- Station 


direct- ` 


FRENCH WIRELESS TRADE COMBINE. 
Wireless manufacturers, and wholesale - 
and retail traders in France, have formed 
themselves into a union for mutual pro- 
tection under the name ‘‘ Union Radio- - 
phonique de France.”’ 


ooo00 


GOOD TRANSMISSION WORK. 

To transmit over a distance of 1,100 
miles with a power input of only 8 watts 
can be reckoned as no mean achieve- 
ment. It was carried out on May 17th by 
Mr. L. Bland Flagg (G2GOQ), of Bays- 
water, in working on 90 metres with Mr. 
K. Secretan (G6YM), when the latter was 
experimenting on board ship 1,100 miles 
out at sea. Mr. Bland Flagg’s equip- 
ment consisted of a  loose-coupled re- 
verse feed back circuit delivering an 
a ges current of .25 ampere. 

n May 23rd Mr. Bland Flagg was in 
communication with Finnish 2NM, who 
stated that he was transmitting with one 
receiving valve and a power of three 
watts ! 

o00o0 
BROADCASTING FEES BY 
INSTALMENTS. 


An interesting if rather elaborate sys- 
tem by which listeners’ fees are paid by 
instalments has been introduced in. the 
Union of South Africa, says The Times. 
By an arrangement between the postal 
and the broadcasting authorities, listeners 
may now pay a first instalment of 15s. 
and the remainder in three monthly 
instalments of 10s. each. Of the whole 
sum, 5s. goes to the Government and £2 
to the Cape Peninsula Broadcasting Asso- 
ciation. This concession has been found 
practically essential with so high a fee 
as £2 5s. 


ooogo 


LOUD-SPEAKERS ON THE RAILWAY. 
Experiments with loud-speakers have 
been continued at St. Pancras Railway 
with complete success. An 
interesting outcome of these tests is the 
discovery that a man’s voice is more 
suitable than a woman’s, being «clearer 
and more penetrating. - 


co0o 
SUPERSONIC RECEPTION. 


An informal meeting of the Radio 


Society of Great Britain will be held :this 


evening (Wednesday) at 6 o’clock, at the 
Institution of Electrical Engineers, Savoy 
Place, W.C.2. Mr. W. K. Alford will 
open a discussion upon *‘ The Application 
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of the ce ag Method of Reception 
io Ultra-short Wavelengths.”’ _ 

Jnformal meetings of the Society are 
open to members of affiliated societies, 
who are cordially invited to attend. The 
general public are admitted by free ticket, 
obtainable from the offices of the Society, 
53, Victoria Street, London, 8.W.1. 


0000 


23—-METRE TESTS. 


On and after July 1st tests are to take. 
place from an experimental station in 
Cornwall on wavelengths between 10 and 
55 metres (transmission on 23m. and 
45m.). Regular daily schedules over an 
extended riod can be arranged, the 
tests to take place at any period during 
the 24 hours. Communications should 
be addressed to Mr. R. h’. P. Collings, 
257, Croxted Road, London, S.E.21. 


0000 


AMPLIFIERS AT THE OPERATING 
TABLE. 

Broadcast amplifying equipment will 
perform an important part. in the new 
hurses’ home and operating theatre to be 
opened to-day (Wednesday) at the London 
Temperance Hospital by Prince Arthur 
of Connaught. | 

The operating theatre will be separated 
from the students’ room by a glass screen, 
through which it will be possible to 
observe operations in progress without 
incommoding the surgeons at their work. 
By means of amplifying equipment, how- 
ever, 1t will be possible to describe opera- 
tions step by step to those who have come 
to study. This system has already been 
used with success in Paris. 

ooo0°0 
CANADA MARCONI CHANGES. 
Mr. Charles G. Greenshields has re- 


signed the presidency of the board of 
directors of the Marconi Wireless Tele- 
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IN SOUTH AFRICA. 
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graph Company of Canada, and Mr. G. M. 
Bosworth has resigned fis directorate. 
Dr. Milton Hersey becomes the new presi- 
dent, and Mr. H. M. Short general 
manager and managing director. _ 


_ s 0000 
JOHANNESBURG HEARD IN EAST 
ANGLIA. 


An aged mother, Mrs. Marsh, of Felix 
stowe, was recently enabled to hear he: 
son, the Rev. W. L. Marsh, speaking 
from the Johannesburg breadeantink 
station. In spite of the obvious difficul. 
ties of attempting to pick up such a 
distant station, Mr. Barbrook, secretary 
of the Ipswich and District Radio 
Society, installed a three-valve set in 
Mrs. Marsh's house. By careful tuning 
Johannesburg was picked up. with the 
result that Mrs. Marsh was able to iden. 
tify her son’s voice, although atmospherics 
prevented the. hearing of complete 
sentences. 

o0o000 


WIRELESS IN THE FAR NORTH. 

It has been decided to establish the 
most northerly main station of the North 
West Territories and Yukon Wireless 
System at Aklavik in the Mackenzie river 
delta. 

The Royal Canadian Corps of Signals. 


~ 


in co-operation with the North-West Ter- 


ritories and Yukon Branch of the Depart- 
ment of the Interior, will establish the 
station this summer. 


o0o000 
REPORTS, PLEASE. 

Mr. Thomas Geeson (2S0), who has 
changed his address to Gainsborough 
House, Congleton Road, Macclesfield, 
announces that he transmits regularly 
every week-end and would be glad to 
receive reports. 


A view of the transmitting room of the 


J. N. Ray, assistant station engineer, is 
seen using a wavemeter. 
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The Johan- 


“J.B.” FROM WITHOUT. 
nesburg station and aerial photographed 
from the street. 


BROADCASTING 4,000 PERFORMERS. 


Arrangements have been made to broad- 
cast a section of the 16th Annual -Con- 
cert of the -National Union of School 
Orchestras, which will be held in the 
centre transept of the Crystal Palace, on 
Saturday evening, June 13th. 4,000 per- 
formers will participate. 

This concert, which will be composed 
entirely cf massed orchestras selected 
from schools in London and the Home 
Counties, will be assisted by the band 
of H.M. Scots Guards.. 


oo00°0 


CALL SIGN CHANGES. 

Since the publication of the last Wire- 
less World Directory of Experimente 
Transmitting Stations the call sign’ 20Z 
has been assigned to Mr. John W. 
Norton, ‘‘ Konrad,” Salisbury Road, Ex- 
mouth, Devon. The call sign 2QB has 
been allocated to Mr. R.- W. Bailey, 
“ Broadeaves,’ Fairfield Road, Widnes, 
Lanes. 2QB transmits on 190 metres. 

. o0o000 


WHO IS KL4 ? 

Several readers report the reception of 
signals from a German amateur with the 
above call sign and would be glad to 
learn of his identity. 


———— - 


BOOK ‘RECEIVED. 


A Text-Book of Wireless Teleqraphy 
and Telephony. By W. Greenwood, 
B.Sc. (Eng), A.M.LE.E., A.C.G.T. 
(London: W. B. Clive, University 
Tutorial Press, Ltd., High Street, New 
Oxford Street, W.C.). 265 pp. 201 
figures. Price 5s. 6d. net. 
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AN INTERVALVE 


TRANSFORMER. 


The Effect of the Method of Connection on the Performance of L. F. Amplifiers, 


By P. W. WILLANS, M.A, 


OST intervalve transformers used for the purpose 
M of low-frequency amplification are supplied with 
the terminałs of the primary and secondary 
windings designated in each case as “I” and “0.” 
These letters stand for ‘‘ inner °’ and ‘‘ outer ’’ réspec- 
tively, and denote that the terminal labelled ‘‘ inner ’’ is 
connected to the innermost point of either primary or 
secondary windmg, and the terminal labelled * ‘ outer ”’ 


to the outermost point. 


Direction of Wind ngs. 


The importance of these designations has actually very 
little reference, if any, to the fact that one terminal is 
connected to the winding near to the core, and the other 
terminal to a part more remote. Their real significance 


is bound up with the fact that the two windings, primary . 


and secondary, are, within the writer’s experience, 
invartably wound in the same direction (clockwise or anti- 
clockwise) from inner to outer. 

The effect is that, if we connect the positive and nega- 
tive terminals of a battery respeetively to the inner and 
outer terminals of the primary winding, the core is mage 
netised in exactly the same sense as if we had connected 
the battery to the secondary winding in the same way. 
In other words, a current flowing through either winding 
from inner to outer has a magnetic effect of the same kind. 

If we consider what happens when a low-frequency 
transformer is connected in a valve circuit, it is apparent 
that only one winding, namely, the primary, has a direct 


° (0) 


NEGATIVE CONNECTIONS © 


Fig 1.—Methods of connecting low-frequency intervaive 
transformers. 
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current flowing in it. On the other hand, both windings 
will have ‘‘ speech ” currents flowing in them due to the 
varying voltage applied to the grid of the valve in whose 
anode circuit the primary winding is connected, the alter- 
nating current in this circuit exciting a current in the 
secondary winding owing to the fact that the latter has 
self capacity, #.¢., behaves as though there were a con- 
denser across its terminals to store up electric charge. 
Let us consider now what this can mean in relation 
to the various circuit connections of the transformer. 
It is well known that the approximate effect of using a 
transformer in a valve circuit is to multiply the alternating 
voltage applied across the primary windings by the ratio 
of the number of secondary turns to those in the primary. 
Thus, if we are using a transformer of ratio 4/1, and we 
have an alternating voltage of a maximum value of 1 volt 
on the primary winding, there will be an alternating vott- 


Fig. 4.—A three-stage low-frequency amplifier. 


age of 4 volts across the secondary. This is not always 
strictly correct, as at very high frequencies a phenomenon 
known as magnetic leakage makes itself manifest in con- 
junction with the self capacity of the windings, but at 
any rate, for moderate frequencies we may take it as 
substantially true. 

What then is the effect of altering the transformer con- 
nections? The answer is that until these are definitely 
settled it is not established whether. the voltage across 
the primary winding will be in the same sense as that 
across the secondary; in other words, whether at the 
moment when the plate is at a positive voltage, the gnd 
of the next valve will be at a positive or a negative 
voltage. 


‘“ Positive” and ‘ Negative '’ Connections. 


From the construction of audio frequency transformers 
it is apparent that if the O.P. terminal is connected to 
plate, the O.S. terminal to grid, and the remaining ter- 
minals to H.T. battery and filament, the voltages on the 
plate of the one valve and the grid of the next wi!! have 
the same sense; further, if the I.P. terminal is comected 
to plate and the I.S. terminal to grid, the same effec! 
will be obtained. On the other hand, if the plate and 
grid are connected in either of two ways, one to the 
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Connecting up an Intervalve Transformer.— 
outer terminal of one winding and the other to the inner 
terminal of the other winding, then at the same instant 
the voltages of the plate and grid will be opposite in sign. 

We may denote the first two arrangements as ‘‘ posi- 
tive” connections, and the second two as ‘‘ negative.” 
These are illustrated in Figs. 1 (a), 1(d), 1(c), and 1 (d). 

Experiment goes to show, in the first place, that there 
is nothing to choose between the two positive connections 
in the average low-frequency transformer nor between the 
two negative connections, except in some very unusual 
circuits where a reversal of both windings has on occasion 
reduced the tendency to instability. , On the other hand, 
both from the theoretical and practical standpoints, there 
is a very great deal of difference between the positive and 
negative connection. ` 

Referring to Fig. 2, which is a circuit diagram of a 
three-stage audio frequency amplifier, let us assume that 
an alternating voltage of unity value is applied to the 
grid of the first valve, and that at the moment of observa- 
tion, the grid of the first valve is positive in relation 
to its average value. In accordance with a well-known 
theory, the plate of the valve will be at the same instant 
negative, and if we consider the particular frequency for 
which the transformer is resonant, the voltage on the plate 

_ will be approximately the grid voltage multiplied by the 
magnification factor of the valve, ¢.¢., denoting this latter 
magnitude by ‘‘ m’’ it will be —m volts. 

It will depend upon whether the transformer is con- 
nected up positively or negatively what the sense of the 
voltage of the next grid will be. We may denote the 
ratio of the transformer by the letter ‘‘ s,’’ and consider 
“s to be positive if the transformer is positively con- 
nected and negative if the-transformer is negatively 
connected. 

With this assumption the voltage on the second grid 
is —ms, and is thus opposite in sign to the first grid 
voltage if the transformer is positively connected, and 
the same in sign if the connection is negative. 

Similarly, if the magnification factor of the second 
valve is m', and-the transformer ratio of the second trans- 
former is s?, the voltage on the third grid will be 
~ m‘s* times the voltage on the first grid. In other words, 
its value will be mm'ss' volts. 

Thus if s and s are both positive or both negative, the 
third grid and the first will have the same sign at the 
same moment; if, on the other hand, one is positive and 
the other is negative, the grids will have opposite signs. 

If m*' and s*™ are the corresponding values for the 
third valve and its transformer, the voltage on the fourth 
grid will be mm!'m''ss's!!, and results of this will hold 
good, not exactly but qualitatively, for any number of 
stages at one particular frequency. . 


Effect of Connections on Performance. 


- The effect of these connections on the performance of 
the amplifier is not easy to trace, but it may be summarised 
as follows :—First, there is the effect on the perform- 
ance of the transformer itself when its windings are either 
positively or negatively connected ; secondly, there is the 
probable effect wf either one connection or the other on 
the cascade amplifer as a whole. 

As regards transformers in a single stage, the writer 
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has made some measurements on a number of these, and 
in every case it was found that a transformer with a 
negative connection behaved as though it had more capa- 
city than when a positive connection was employed. This 
effect was observed as a drop in the amplification of fre- 
quencies above 2,000 or 3,000 cycles per second, and 
amounted to an increase, in one particular case, of about 
20 per cent. of the total capacity of the transformer and 
its circuit connections (including the grid filament capacity 
of the valve to which the secondary was connected). This 
is a disadvantage, excepting only in cases where an addi- 
tion of a certain amount of capacity to the transformer 
is not of importance, as, for example, a reflex circuit 
when an external condenser is connected across the 
secondary winding. 

Under the second heading, namely, the effect on a multi- 
stage amplifier, there are more important questions to be 
considered. It is a matter of common knowledge that 
such amplifiers have a tendency to ‘‘ how! ’’ when many 
stages are connected in cascade, and that it is often pos- 
sible to eliminate this effect by reversing the connections 
of one or more of the transformers. It is not by any 
means established, however, that either the positive or 
the negative connection on the amplifier is most generally 
advantageous. 

Although it is impossible to give a full account of the 
causes of ‘‘ howling ’’ in a low-frequency amplifier, it 
may broadly be stated that there are two main sources of 
trouble ; the first is the effect of capacity coupling between 
the transformer in the plate circuit of the valve and the 
transformer connected in the grid circuit of the same valve, 
this being due to the capacity between the grid and the 
anode of the valve. Secondly, there may be instability 
owing to external electro-magnetic or electrostatic reaction. 

All experiments on the subject go to show that un- 
doubtedly, even in an amplifier working on low frequen- 
cies, the valve capacities play a very great part in giving 
rise to instability. 

Considering this matter from the theoretical point of 
view, it is fairly clear that the sense of the connections 
of a transformer will have no effect upon the voltage 
carried back through the capacity of the valves from out- 
put to input, excepting in so far as the properties of each 
transformer are altered] as regards self capacity. The 
reason for this is that the change over from one sense to- 
the other in the case of any transformer -in a cascade 
amplifier will admittedly reverse the sense of the yoltage 
on the output side, but will also reverse the sense ‘of the 
small fraction of the latter which is carried back to the 
input. Thus, for example, if we have an amplifier which 
gives a thousand-fold amplification and apply to the grid 
of the first valve an alternating e.m.f. of one-hundredth 
of a volt, we will obtain on the output side an e.m.f. 
of. +10 volts, say, when the transformers are connected 
up in a certain manner. Owing to the effect of valve 
capacities a very small fraction of this will be passed 
back through the chain of transformers and valves, say 
a millionth part or 107° volts, and this voltage may be 
in any phase relationship to the voltage applied to the 
grid. 

Now, if we reverse the sense of one transformer con- 
nection, the voltage on the last valve will be — 10 volts. 
the sign being changed, but the retroactive voltage will 
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Connecting up an Intervalve Transfornier.— 
also be exactly changed in sign in relation to the output 
voltage, and will therefore be r07% volts, and in the 
same phase relationship to the input voltage as before. 


Stability of L.F. Amplifiers. X 


We may say, generally, therefore, that a tendency. to 
oscillate which is due to valve capacity coupling is not 
modified by a change in the sign of the transformer con- 
nections. Cases of this effect are frequently encountered, 
the only change being in the pitch of the note on which 
howling is taking place, this being readily attributable 
to the changed self capacity of the reversed transformer. 

Passing on to external stray couplings it is at once 
evident that the reversal of one transformer will reverse 
the sense of the retroactive voltage, since the latter does 
not ‘‘ pass through ’’ the transformer, but goes straight 
back to the input of the amplifier. 

A stray coupling of this kind may be either electro- 
magnetic or electrostatic. Both effects have been observed 
after two stages of amplification, but with only a single 
stage the predominating retroactive effect is that through 
the valve. In most cases the trotble is electrostatic, as 
the effect persists if both windings of any transformer 
are reversed simultaneously. If, however, as sometimes 
happens, an improvement results in carrying out such a 
change, it is a proof that the direction of the magnetic 
field of the transformer was the ruling consideration. 

It may be remarked in passing that a low-frequency 
transformer, when in circuit, must invariably have an 
external electromagnetic field, however well the iron cir- 
cuit be constructed, because the changes of magnetic flux 
in the iron are so small that the permeability of the core 


HE ‘‘ Year Book” for 1925, 
which is now published. by 
Messrs. Iliffe and Sons Ltd., retains 
the well-known features which have 
distinguished it since its inception in 
1913. Following the practice adopted 
last year, the list of ship stations and 
their respective call-signs is omitted, 
as it was found that this section added enormously to the 
bulk of the book, and the changes in call-signs and other 
particulars relating to these stations were so frequent and 
extensive that, by the time the list was printed, much of 
the data had become obsolescent. The particulars of 
land stations are more stable, and the list, comprising 
over 1,800 stations, has been carefully revised and 
brought up to date. In addition to giving the wave- 
lengths of each station, the nature of any special trans- 
mission (weather reports, time signals, press messages, 
etc.) 1s indicated against their respective wavelengths, 
adding greatly to the value of the tabular information. 


The scientific signal section, which has been consider-. 


ably enlarged and revised by Mr. W. G. W. Mitchell, 
comprises full information concerning meteorological, 
hydrographic, navigational, and time signals, besides 
general transmissions of interest to navigators, astronomers, 
and those engaged in scientific research. It is understood 
that the preparation of this section somewhat delayed the 
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is less than one-tenth of its full value. This means that 
a ten times larger percentage of magnetic flux than the 
normal will pass through the surrounding air and possibly 
link itself with the input circuit to the amplifier. Under 
these conditions the presence of a small air gap in the 
iron circuit will make little difference, whereas had the 
changes of magnetic flux been greater, as in an A.C. 
power transformer, an air gap would have had a marked 
effect. 

As regards the positive or negative connection, the 
writer’s experience is that.in a practical amplifier it is 
impossible to say which is the better of the two, as so 
much depends on the individual instrument. There is 
a general tendency in the technical Press, and also among 
manufacturers, to specify the negative connection as the 
‘orthodox’? one. The writer’s belief is that either 
may have to be used according to circumstances, but if 
either adequate spacing or screening between stages is 
employed in the amplifier, then it should be possible to 
use the positive connection, which gets the best out of 
the transformer and has no harmful- effect as regards 
valve capacity coupling. 

Many other factors are contributory to instability in 
amplifiers, but these cannot be adequately dealt with here. 
As far as external couplings are concerned, earthing the 
core of the transformer may on occasions have a good 
effect, but it most decidedly increases the self-capacity 
of the transformer, and for that reason, in the writer's 
opinion, should be avoided where possible. The best 
form of screening is an earthed copper~box totally en- 
closing the transformer and insulated from it, the spacing’ 
between the box and the transformer being nowhere less 
than half an inch. l 


1 
““t publication of the book, as, after the 
: , greater part had been set up in print. 
? + extensive alterations to the time and 


the authorities concerned, and it was 
thought better to bring the informa- 
tion up to date, even if it retarded 
the date of publication, than to 
print matter which had been superseded. 

A brief description of the principal valve patents issued 
during 1924, and an index of British wireless patents 
during the same period, form again an important section 
of the book, and the comprehensive vocabulary of tech-. 
nical terms in English, French, German, Spanish, and 
Italian will be found most useful. 

Special articles on technical subjects are contributed 
by Dr. A. N. Goldsmith, Capt. H. J. Round, Mr. T. L. 
Eckersley, and Capt. A. G. D. West. The fifty-six 
maps, which give the positions and nature of transmis- 
sions of all known land stations in the world, have been _ 
carefully. revised and brought up to date, and, alto- 
gether, the high standard and completeness which has 
distinguished this publication in the past is fully main- 
tained in the present number. 

“Tre YEAR Book or WIRELESS TELEGRAPHY AND TELEPHONY,” 


894 pp., ‘with 56 pages of maps. Published by Nliffe & 
Sons Ltd., price 15s. 
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SAVOY HILL 


Something *“*On Account.” 


The erectionof a new high-power 
station in Berlin, just announced, will 
_ afford some satisfaction to listeners along 
the East Coast of Britain, who are at 
present poorly served. A measure to 
counter this will be achieved when 
Daventry comes into service in August, 
but the question will then arise whether 
another station should. be erected, 
working on a wavelength of 800 


to 800 metres. At about the same 
tme it is probable that steps will have 
to be taken to increase the power of Man- 
chester station, so that the service for 
listeners on the East and North is likely 
to be immeasurably improved before next 
winter, Development here must be in 
the direction of giving variety by the 
introduction of alternative programmes 
so as to bring in larger crystal areas. 


oo900 


Schools for Announcers, 

Is there any regulation pronunciation of 
the English language? The question will 
be dealt with and an endeavour made to 
settle satisfactorily the requirements of 
broadcast speech if the suggestion should 
materalise to form a kind of school for 
broadcast announcers. In New York a 
Speech Clinic, which was established 
four years ago for the correction of 
speech defects, has done some interesting 
work, and recently conducted a test to 
discover the exact technique of the ideal 
- announcer. A similar scheme is being 
prepared in this country. 
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Experience Teaches. 

It is now generally recognised that the 
erection of main broadcasting stations 
within big cities is a thing of the past, 
and the unfortunate experience con- 
nected with the Oxford Street station 
will not be repeated. Manchester was 
an early example of radiation difficulties. 
The aerial is surrounded on all sides by 
big buildings, three sides steel-framed, 
with a brick building on the fourth side. 
On the sides of the steel-framed build- 
ings there was more radiation than cn 
the side of the brick building, and con- 
siderable experiment had. to be made 
with the alteration of the earth screens 
to correct the fault. 


ooog 


Engineers’ Problems. 

The engineers tell me that they are 
studying in addition tọ the question of 
suitable sites outside big towns, the 
problem of stations which suffer from 


FUTURE FEATURES. 


Sunday, June 14th. 
Lonpon.—3.30 p.m., Russian Pro- 
gramme. 
Lonpon. — 9 p.m., Gems from 
Oratorio. 

BOURNEMOUTH. —9 p.m., Oratorio, 
“ The Creation ” (Haydn). 
Grascow. — 9 p.m., “Stabat 

Mater ” (Rossini). 

Monday, June 15th. 

Lonpon.—8: p.m., Gershwyn. A 

Concert of Syncopated Sym- 

phonic Music at his Reception. 
ALL Srations.—10.30 p.m., Act 

TII. of the Opera, ‘‘ Lucia di 

Lammermoor ” (Donizetti). 


Tuesday, June 16th. 
ALL Srations.—9.30 and 10.40 
p.m., The Aldershot Command 
Searchlight Tattoo. 


Wednesday, June 17th. 
Lonpon.—8 p.m., Gounod’s Anni- 
versary. Symphony Concert. 
BouBNEMOUTH.—8 p.m., “Four 
Cameos. ” 
MANCHESTER.—8 p.m., The 2ZY 
Light Music Octet. 
Giascow.—8 p.m., Vocal and 
Orchestral Programme. 
BeLFasT.—8 p.m,, Symphony 
Concert. 


Thursday, June 18th. 
Lonpon.—8 p.m., Star Ballad 
Concert. S.B. to all Stations 
except Aberdeen. 


Friday, June 19th. 
Lonpon.—8 p.m., British Regi- 
mental Marches. 
CarDIFF. — 10.350 p.m., 

Recital. 
GLascow.—8 p.m., “The Three 
Musketeers ” (Episode `I.). 
ABERDEEN.—8 p.m., Popular Even- 

ing with a Play. 
Saturday, June 20th. 
BourRNEMovUTH.—8 p.m., Band of 
Royal Tank Corps. 
GLascow and 5XX.—8 p.m., 
Musical Comedy Programme. 


Chopin 
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peculiarities of geological surroundings. 
Cardiff is a case in point, where the 
mineral character of the ground does 
undoubtedly affect the range of trans- 
mission. * Any alteration, either in the 
power or the situation of the Welsh station, 
will have to be considered first from 
the national aspect and next from the 
view of the crystal area, so as to bring 
in the Rhondda Valley. An increase in 


power would bring Bristol within a 
double programme area, and would pro- 
vide,a better service for the south-western 
counties of England. 


3 ogo00 
Radio Drama. . 
In the search for originality, the 
B.B.C., I am told, is exploring the pos- 
sibilities of introducing natural noises 
into a new type of radio play. The idea. 
is to avoid leaving everything to the 
imagination of the listener, and instead 
to transport him in mind to the scene of 
the incidents described by speech or song. 
Country plays will have a background of 
country noises; town plays, of town 
noises ; and plays dealing with life in the 
Army and Navy will have their natural 
settings. During the summer it is hoped 
to produce several plays connected with 
open-air life, with the appropriate 
atmosphere. 
0000 


Where are the Radio Societies ? 

‘The spasm of oscillation in Lancashire, 
where as many as thirty-two reports in 
one month have been received by the 
Manchester station, has brought the 
interesting suggestion that those radio 
societies which are not moribund should 
seek the help of their local Press, which, 
I understand, would be readily forth- 
coming, to put down the nuisance. It has 
been found that where the help of the 
newspapers has been enlisted in any par- 
ticular area, the trouble has been con- 
siderably checked. Radio societies might 
also make it the opportunity for prevail- 
ing upon local listeners to become 
members, as a good deal of useful work 
has been done by the spread of in- 
formation. 
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8.0.8. 


Several listeners in different parts of 
the country have recently picked up an 
S.O.S. One listener has enquired of the 
authorities what should be done in these 
circumstances. It is obviously his duty, 
if the signal has not been picked up by 
anybody else, to report it to the nearest 
official, whether Post Office or Police. 
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A Moral Obligation. 

' There is a serious moral obligation at- 
taching to this course, and if the listener 
is not An adept at Morse, he might not 
receive the reply of the shore station, or, 
again, it might take the shore station 
some time to make arrangements with 
the lifeboats or tugs, or whatever may 
be required, and then to answer the sig-’ 
nal. It seems that the best plan would 
be for Government Departments to come 
to an agreed arrangement and then to get 
the B.B.C. to broadcast directions as to 
what course should be pursued by lis- 
teners who, it is believed, would be only 
too ready to help if they thought that 
‘heir efforts would be welcongd. 
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The Mystery Pianist. 


One night wecently one of the most 


brilliant of Continental pianists paid an 
unexpected visit to 2LO to inspect the 
studio. The question of acoustics 
cropped up, and the pianist sat down at 
the piano and played one or two airs. As 
the ordinary programme was some ten 
minutes in advance. of schedule time, he 
was able to give listeners a rare treat. 
The mystery surrounding his identity 
cannot be explained for very special rea- 


sons. Listeners will be glad to know, 
however, that arrangements have been 
made to engage his services in the 


orthodox way for broadcasting later on. 
He appeared in London some years ago, 
but his emergency performance of the 
other evening was his first broadcast. 


Wireless 
World 


French Interference. 


The trouble of French interference on 
Bournemouth wavelength has been 
traced to one of its chief sources. The 
interfering station has been definitely 
found to be 8AJ, the experimental 
station of Radio-Paris. The station was 
working Coblenz, calling an individual 
named Raymond. The operator `` was 
working in English, and on one occasion 
was heard to repeat English sentences 
twelve times. The supposition is that 
he was conducting experiments wit 
echo. He gave his wavelength as 360 
metres on a night when he was measured 
as on 372 metres, and his power as 3 
kilowatts when he was obviously using 
much greater power. The greater part 
of the transmission consisted of gramo- 
pacue records, but on one night recently 
1e had a number of ladies in the studio 
to whom he referred as ‘‘ the best artistes 
in Paris.” 

oouvud 


South Coast D.F. Listeners to the Rescue. 


The thanks of-the B.B.C. and of Jis- 
teners generally along the South Coast 


, are due to listeners at Brighton and 


Eastbourne for D.F. bearings, and to 
several others at Bognor, Hastings, and 
elsewhere who gave their assistance ,in 


tracking down the offending station. It 


is hoped that the representations which 
have been made will have a beneficial 
effect. 

i oooo 
Work for Geneva. 


The duty of dealing with offenders of 
this type will be undertaken at a future 


THE QUEST OF THE NIGHTINGALE, 
apparatus for broadcasting the elusive notes of the nightingale at 
Harrison's home in Surrey. 
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Engineers o! the B.B.C. 


testing the relay 
Miss Beatrice 
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date by the International Bureau at 
Geneva. Laws to which the participat- 
ing nations must be called upon to sub- 
scribe will be framed shortly by Mr. 
Burrows, and while certain nationalities 
profess themselves unable at present to 
deal with delinquents, it is hoped that 
the promise of drastic penalties will have 
the desired effect in checking the trouble 
which thousands of British listeners have 
recently experienced. 


oo00 


Popularising Good Music. 


Is Bach dull? Mr. Edward Isaacs in- 
tends to prove the contrary at Manchester 
on Friday, June 19th, when he is giving a 
pianoforte recital with explanatory re- 
marks from the lighter music of J. S. 
Bach, showing that a composer whom 
many appear to consider as dull and 
stilte@ has produced works of unusuai 
geniality and. lightness. Mr. Isaacs is 
“very interested in wireless as a means of 
popularising good music. He has done 
a great deal himself for the musical 
education of Manchester, being the 
founder of the Edward Isaacs Inter- 
national Chamber Concerts, which have 
heen responsible for bringing to Man- 
chester such famous instrumentalists as 


tha Lener Quartet, the Copenhagen 
Quartet, and the Kapelle Quartet. 
oooo 


A Busy Musician. 


Moreover he is the director of the 
Tuesday Mid-day Society's Concerts, 
which are such a popular feature of Man- 
chester’s musical life, and which, for the 
ee few months have been relayed, and 
»roadcast from the Manchester Station. 
Mr. Isaacs is also a very well-known solo 
pianist. 

ovuago9o 


Anfruitful Wireless. 


Wireless has had to take the blame 
for a good many of the world's misfor- 
tunes; but read the following from a 
listener :—‘‘There is a pear tree on the 
lawn of my garden to which is attached 
the pole of the aerial. This tree has 
borne plentiful fruit every year for the 
last forty years, but last year it only had 
about half-a-dozen pears on it, and this 
year has no sign of blossom, though in 
full leaf. Can you tell me if the absence 
of blossom is caused by the aerial being 
attached to the tree, and is it likely to 
cause destruction to it? ” 
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The Power of Thought. 


A broadcasting experiment to determine 
the power of collective thought has been 
proposed by a certain American society 
for consideration by the Internationa! 
Broadcasting Bureau at Geneva. The 
idea propounded is that, at a prearranged 
moment, listeners to the principal broad- 
casting stations in the world should cen- 
centrate upon a single thought. Presum. 
ing that some fifty million listeners would 
take part, the American society wonders 
what would happen. 
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A Twoevalve Set for 


By F. W. DANZELMAN. 


LTHOUGH the recep- 
A tion of American broad- 
casting has become an 
achievement within the reach of 
everyone, it is by no means a 
common occurrence judging by | id 
the scarcity of ‘‘ oscillators’? | (== 
in my neighbourhood. With | RSS 
the station KDKA on 68 metres 
-this absence of co-enthusiasts is 
even more noticeable. The 
writer intends to risk a sudden 
crop of searchers by contribut- 
ing a further opportunity to 
those who have not yet been 
tempted to listen to the really 
interesting programmes broad- 
cast from Fast Pittsburg, Pa., 
U.S.A. 

Any existing set constructed 
for a straight circuit can be 
adapted in a few minutes to 
the circuit shown in Fig. 1, merely by the addition of 
the micro-condenser N, without in any way detracting 
from the utility of the set for other: work. 

A two-valve set was chosen for the purpose, although 
good results can be obtained on one valve. This was 
done for two reasons : the majority of valve users possess 


two-valve sets, and the addition of one L.F. valve will | 


give fairly certain results under any weather conditions. 


Construction. 


For those who desire to construct a set similar to that 
shown in the photograph, the back view is shown with the 
wiring connections in Fig. 2. It will be noted that the 
layout is arranged to allow of short connections where 


5. 
N 
x 
o 
Q 
ce. 
(o) 


Fig. 1.—Theoretical connections of the set. 
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FOR KDKA. 
Shortzwave Work. 


these are most useful, as well 
as giving a neat and ~sym- 
metrical appearance. The front 
panel was made from a piece 
of dry Zin. mahogany, and pro- 
vided the set is kept in a dry 
room this method effects a con- 
siderable saving in cost with- 
out loss of efficiency. A refine- 
ment might be made by insulat- 
ing the aerial terminal and the 
micro-condenser by means of 
ebonite bushes. 

Flexible leads terminating in 
wander plugs are provided for - 
high tension and grìd volts ; the 
two front terminals at the bottom 
are L.T. + on thè right and 
a common negative and grid 
volts + on the left (front 
view). The two on the left at 
the top are aerial and earth re- 
spectively ; and the two on the 
right-hand side are for tele- 


phones or loud-speaker. 

The set was wired with No. 18 tinned copper wire 
without Sistoflex sleeving, and resin flux was used for © 
soldering, as the common ‘‘ easy ” fluxes leave patches 
of grease, which are a prolific source of leakage. 


Choice of Coils. 


Owing to the high frequencies in use at this wavelength 
it is extremely necessary to use low-loss coils. Gambrell 
Efficiency Inductances were used for this reason, as they 
have a low high-frequency resistance. Coil ‘‘a’’ was 
used in position L,, coil ‘f a@/2’’ in positions L, and L,. 
It should’ be noticed that L, is used as a reaction coil, 
but is connected in such a- way as to tend to stop the 
set oscillating, as the coils I, and L, are brought to- 
gether. Since both grid and plate of the detector valve 


` are tuned, the set will oscillate readily unless some means 


is provided to damp the oscillations. This is the sole 
purpose of L,. Tts value is unimportant as affecting 
strength of signal, but for the purpose just mentioned its 
value is critical, and can best be found by trial. On 
a rooft. aerial either ‘‘a@/2’’ or “a” is suitable 
for L,. The carrier wave of KDKA is very easily 
picked up with the set oscillating, coils L, and L, being 
loosely coupled. The coupling is then tightened until 
the modulations dre isolated from the carrier, the finer 
adjustments of coup!ing being made on the micro-con- 
denser N. This set will be found to be extraordinarily 
stable in operation, and once the tuning points have been 


_ noted the station can be picked up practically any night . 


with a minimum of interference to neighbouring receivers. 

The set will, of course, operate from a frame aerial, 

but why go to extremes? A frame always resents people 
A 29 


584 World | JUNE roth, 1925. 
SUITABLE COMPONENTS AND PARTS REQUIRED. 
: Front panel 10in. < 7in. x tin. | 1 0:0001 grid condenser, with 3 midak leak and clips 
: Cabinet to suit l0in. X Zin. x Jin. (Dubilier). 
: 2 Variable condensers, 0- 0001 mfd. cach (Ormai.d). 1 0:002 fixed condenser. 
: 2 Universal Lissenstats. 1 2-coil holder (Gambrcl). 
2 Valve sockets (Hough). oa ~ 1 Cail block (Gambrell). 
: 6 Terminals 4 B.A. 1 Ist stage transformer (Gambrell). 
1 Neutrodyne condenser (Gambreli). 2 Black and 2 red wander plugs; (A. H. Hun‘). 
N E ENE, r EA PT AE E ESE nea oot NA BEA E A A A sce A EES AA TEENE AAE AA 
walking about in its neigh- | = OB. +H.T 9 TO MOV'NG COIL TO FIXED COIL - 
bourhood, with consequent ; fi L2 4 h z" 
necessity for readjusting the P = | l 


controls; whereas with an 
outside aerial the set is i i 
sufficiently stable for one l Ne 
to switch over to the loud- 
speaker and enjoy the concert 
trom a comfortable chair. 

By using 0.00025 mfd: 
variable condensers rith 
verniers, in place of the 
o.ooo1 mfd. listed above, 
the set, with suitable coils, 
is available for any other 
station on any wavelength 
without alteration. 

Success depends on a 
selection of good, accurately 
made components, free from 
both mechanical and elec- 
trical defects, assembled and 
wired in a clean, workman- 


eee eee A 


b 
1, Fig. 2.—The wiring diagram. The 
a manner, ie operated transformer and 0-002 mfd. fixed 
: nc yatience. on condenser are mounted on the left- è  F& 
wir ae a Pe = hand side of the case, and the coil = 
The valves used also deter- 1 holder L, is fastened to the bottom. ; 
mine to a large extent the +HT, ae 
results obtainable with the | l 
set. T i 


WIRELESS AT THE PARIS 
FAIR: 


HE accompanying photograph 

gives a glimpse of the wireless 
section of the celebrated Foire de 
Paris, which opened this year on 
May oth. 

The wireless stands, situated in the 
Hall of Electricity, are arranged in 
four long aisles. According to re- 
ports, they have provided a centre of 
attraction, great interest being dis- 
played in the numerous nov elties pre- 
sented in the shape of ingenious vari- 
able condensers and low- -capacity 
basket coils. The exhibits are also 
comprehensive in character, and 
range from the latest catwhisker to a 
half-kilowatt transmitter. The whole 
display gives the impression that 
French manufacturers have made 
i considerable progress in receiver 
Wireless stands at the Paris Fair. design during the past year. 
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SELECTIVE 
FOUR 
VALVE 
BROADCAST A 
RECEIVER. as 


Concluding Details 
for its 
Construction and 


Operation. 


By W. JAMES. 
(Concluded from page 537.) 


The Closed Circuit Coil. 


J closed circuit coil, Fig. 7, page 537, June 3rd 


issue, consists of a tube of ebonite, 3in. diametcr 
by 3Zin. long. Mounted at the upper end is the 
reaction coil, and at the lower end the coupling coil. 


TTT Lee 


TEE 
5 M NNN 
| 


iw 
r M, iias EVAAA Y 
AET | os He 
pes J fhe \ 


‘J %, THICK WOOD 
va THROUGHOUT 


Sketch of the cabinet (Pickett Bros.). 


The set completely wired. 


Three brass feet are also fitted to the lower end for fixing 
the unit to the baseboard. The reaction and coupling 
coils are 2łin. diameter by fin. long, and are drilled to 
take brass spindles şin. diameter, which should be a 
tight fit. Small pieces of ebonite tube are fitted over 
the spindles between the movable coils and the closed 
circuit coil to centre them. ‘These details are clearly 
shown in Fig. 7, which also shows the connection tags 
held by No. 6BA screws and nuts. Six of these are re- 
quired, two for the closed circuit, two for reaction, and 
two for the coupling coil. 

On the large ebonite tube wind 50 turns of No. 24 
D.C.C. wire, spacing them slightly and terminating the 
ends through holes to the connection tags as usual. Wind 
the reaction coil with 20 turns of No. 36 D.S.C., and 
connect, the ends with flex to the pair of tags ptovided on 
the 3in. former. The aerial coil is wound with six turns 
of No. 30 D.S.C., and the ends. are connected with flex 
to tags on the large former. 

This coil unit is mounted on the baseboard in the posi- 
tion shown in Fig. 3, and a hole is cut in the baseboard 
to allow plenty of clearance for the coupling coil. The 
spindles are passed through holes in the front panel and 
fitted with knobs. It was found desirable to earth these 
spindles—hence they were drilled and tapped No. 8 
BA, a tag placed under each screw, and finally the tags 
connected to earth with flex. 


Wiring the Set. 


The set was taken down, and as much of the wiring 
as possible was put on, first the parts on the panel, then 
the parts on the valve platform, and then the parts on 
the base. No. 16 tinned copper wire was used. Then 
the set was reassembled and the wiring finished off. The 
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- Four Valve Selective Receiver.— 


connections are given in Fig. - 
8. Wiring is an easy matter 

if done in steps; it 1s sur- 

prising how much of the 

Wiring can be put on before 

assembling the panels. — 


Operating the Tuner. 


This receiver has four ad- 
_justments which require 
attention, and it is instruc- i 
tive to make these adjust- 
ments while watching a milli- 
ammeter connected between 
the positive H.T. terminal of 
the detector and the tapping 
on the HT. battery.’ With 
a No. 50 coil plugged in the 
aerial circuit and with the 
circuits tightly coupled, that 
is, with the winding of coil 
L, parallel with that of coil 
L,, note the reading of the 
meter. ` Then increase the 
coupling of the reaction 
coil, and note that the anode 
current falls. Now, with 
the closed circuit condenser 
set at, say, 50 deg., turn 
the aerial tuning condenser, 
and- notice that when this 
condenser is set at a certain 
value the reading of the 
milliammeter suddenly in- 
creases. This occurs when 
the two circuits are in tune. 
If the meter reading has 
fallen back to its original 
value the set has stopped ba) 
oscillating. To make it © 
oscillate again we can either 
increase the coupling of the 
reaction coil with the circuit, 
or we can loosen the coupling 
of the aerial circuit. The 
set is most sensitive when it js just off the oscillating 
point, and the degree of selectivity is highest when the 
coupling of the aerial and closed circuits is loose. 

To tune in a signal, set the coupling coil at about 
45 deg., adjust the reaction coil until the set oscillates, 
and then turn the aerial condenser until the set stops 
oscillating. Increase the reaction adjustment so that the 
set is just oscillating when the aerial and closed circuits 
are in tune. Now advance the aerial and closed circuit 
condensers a degree or SO in steps, making careful ad- 
justments until the signals required are heard. Finally, 
readjust the tuning condensers and reaction coil, and if 
necessary, the coupling, remembering that loosening the 
coupling may make the set oscillate, while tightening it 
may necessitate increasing the reaction. 

It will be found that as the capacity of the condensers 
is increased, the reaction coil coupling has to be in- 
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creased. With the set tuned to its highest wavelength, 
it should be just possible to make it oscillate, and it 
might be found advisable to adjust the number of turns 
in the reaction coil to suit the particular aerial system 
employed. If the aerial is a large one, the number of 
turns given will be found satisfactory, but if a short 
aerial is employed, reaction may be made smoother by 
removing two or three turns. 

The number of turns required in the reaction coil to 
make the set oscillate when the circuits are set at the 
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Fig. 8.—Wiring diagram. 
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wighest Wavelength will, of course, vary | 
me the value of H.T. applied to the 
etector. A of 45 is. a convenient 


value 
Es valve is used as the detector; if a valve 


voltage 


er impedance than that of the DE5 is used it 

Or to ly be necessary to use a higher value of H.T. 

I put a few more turns on the reaction coil. 

icti essential so to adjust the circuit that smooth 

best on can be obtained over the whole range. Then the 
Si got out of the set A certain amount of 
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reaction is, of course, not detri- 
mental to the quality of the re- 
sults when transformer coupled 
low-frequency amplification is 
used. “che 

When a station has been re- 
ceived it 1s advisable to make 


a note of the settings of both 
tuning condensers and of the 


coupling and reaction coils, as 
the settings of the condensers 
for a particular wavelength de- 
pend on those of these coils. 

With this receiver it should 
be found impossible to receive 
the local station with the aerial 
disconnected from the set, and 
the selectivity should be such 
that the factor limiting recep- 
tion is the ratio of noise to 
strength of signal—results it is 
not possible to get with the 
ordinary three-coil holder type 
of tuner. 


Materials Used. 


1 0:0005 mfd. tuning -condenser 
(Burndept Wireless, Ltd.). 

1 0-0005 mfd. tuning condenser 
(Igranic Electric Co.). 

2 Triple pole throw over switches 
(Burndept Wireless, Ltd.). 

4 Dual filament resistances (Burn- 
dept Wireless, Ltd.). 

4 Antiphonic valve holders (Burn- 
dept Wireless, Lid.). | 

1 Transformer ratio 4 to 1 (Marconi- 
phone Ideal). 

1 Transformer ratio 6 to 1 (Marconi- 
phone Ideal). 

1 Zenite Resistance rod, 50,000 ohms. 
(Zenith Manufacturing Co.). 

2 Grid leaks and clips, 1 megohm and 
0:5 megohm (Marconiphone Co.). 

1 Fixed condenser, 0-2 mfd. (Burn- 
dept Wireless, Ltd.). 

5 Fixed condensers, 1 mfd. (Burn- 
dept Wireless, Ltd.). 

1 Single coil holder. 

Fixed condenser, 0:00025 (Dubilier). 1 Fixed condenser, 
0:0003 (Dubilier). 1 Fixed condenser, 0-0002 (Dubilier). 

Single dry cell. 

Grid battery, 44 volts. 

Telephone plugs and sockets (Burndept Wireless, Lid.). 

Filament switch. 

Terminals, No. 4 B.A. 

Ebonite panel, /Sin. x 12in. X jin. 

Ebonite strip, 17}in. X 2hin. X Bin. 

Ebonile strip, 14in. xX 2in. X }in. 

Baseboard, 17jin. X 7łin. X fin. 

Apex vernier dials. 

Cabinet (de luxe) (Pickett Bros.). 
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The wavelength range of the closed circuit 1s 200-550 
metres, and the aerial coil should be adjusted to have 
about this range when the aerial is connected to terminal 
A,. By connecting the aerial to terminal A, the wave- 
length can be increased. A basket coil or a No. 50 coil 
can be used in the aerial circuit, and the number of turns 
adjusted to give the aerial circuit the same wavelength 
range as the closed circuit. 
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Ilford and District Radio Society. © 


The decision to abolish the entrance fee 
and to increase the annual subscription to 
ten shillings was made at the Society’s 
fourth annual general meeting, held on 
May 26th. Mr. J. E. Nickless has been 
elected President and Mr. Aston J. Cooper 
-will hold office as chairman during the 
ensuing season, ‘ 

The Hon. Secretary is Mr. D. 8. 
Richards, 50, Empress Avenue, Ilford. 
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Croydon Wireless and Physical Society. 

At the” Society’s last meeting Major 
John Manley gave a lecture entitled “ The 
Irony of Brains and Progress.” 
first part of his lecture Major Manley 
dealt with the wonders of progressive 
thought, and made special reference to Sir 
Oliver -Lodge’s theory of the ether and 
electrons. In the second part he gave 
numerous examples of the ridiculous 
methods of living in spite of modern 
science and modern thought. _ . 

Hon. secretary: Mr. H. T. P. Gee, 51 
and 52, Chancery Lane, W.C.2. 
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Nottingham and District Radio 

Experimental Association. 

An interesting evening was held ‘on 
May 27th, when curves were taken of a 
variety of valves brought by 
members. The Association now 
ossesses apparatus for cali- 
wating condensers, and in a 
few weeks it is expected that 
new instruments will arrive. 
including a series of standard 
‘resistances. The heterodyne 
wavemeter is being converted 
for calibrations on the lower 
band of wavelengths, and it 
will soon be possible to carry . 
out practically any tests requir- 
ing measurements. 

Informal weekly meetings will 
take place regularly during the 
summer months, a. ` general 
meeting being held on the last 
Wednesday of each month. | 

Hon. Secretary : Mr. M. Allan, 
71, Burford Road, Nottingham. 
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FORTHCOMING EVENTS. 


WEDNESDAY, JUNE 1ôth. 


Radio Society of Great Britain.—Informal 
meeting. At 6 p.m. At the Institution 
of Electrical Enginecrs, Savoy Place, 
W.C.2. Discussion: “The Application =: 
of the Supersonic Mctaod of Reception + 
to Ultra-short Wavelengths,” to be 
opencd by Mr. W. K. Alford. 


SATURDAY, JUNE 13th. 
North Middlesex Wireless Clud.--Field Day. 


WEDNESDAY, JUNE 17th. 


Golders Green and Hendon Radio Society.— 
At 8 p.m. At the Club House, Willi- 
fielt Way. N.W.11. Demonstration 
with the Society's apparatus. 


SATURDAY, JUNE 20th. 


: East:rn Metropolitan Group of Affiliated 
a, Societies.—Field Day 
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to the value of his remarks by an excel- 
lent series of experiments demonstrating 
the principles of detection and amplifica- 
tion. 

Mr. H. E. Barbrook, Hon. Secretary of 
the Society, has recently distinguished 
himself by being the first amateur in East 
Anglia to pick up a programme from the 
Johannesburg broadcasting station. 

Hon. Secretary : Mr. H. E. Barbrook, 
22, Vernon Street, Ipswich. 
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BS. 
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All photographs published will be paid for. 


Stoke-on-Trent Wireless and Experi- 

mental Society. l 

On May 2ist an instructive visit was 
paid to the Accumulator and Wireless 
Apparatus Works of Messrs. Adams Bros., 
of Longton. Of extreme interest were the 
processes of accumulator manufacture, 
and the party was able to study the 
methods employed, from the raw material 
to the finished article. The lead casting 
shop was first visited, after which an ex- 
amination was made of the process of 
mixing the lead oxide for applying to the 
plates in the form of a paste. In another 
department the cells were seen undergoing 
a chemical change under a slow charge of 
current. In other departments of the 
works the members were able to study 
the assembly of condensers as well as the 
construction of crystal receivers. 

Hon. Secretary : Mr. E. A. Haliburton, 
13, Stafford Road, Longton, Stoke-on- 


~ Trent. 
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Dublin Wireless Club. 


The subject of valve amplification wa: 
dealt with very thoroughly by Mr. D. A. 
McAteer, lecturing on Thursday, May 
l4th. Having oul ked the general prin- 
ciples of valve amplification, Mr. McAteer 
showed how to determine the amplification 
factor of different valves. Both high and 
low frequency amplification were 
dealt with, and the lecturer 
pointed out the frequent diff- 
culties of obtaining stable 
results with different valves of 
the same type. Interesting 
comparisons were given to show 
the difference in current re- 
quired to operate a loud-speaker 
during soft and loud passages 
of music. 
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Battersea and District Radio 

Society. . 

The Society’s new five-valve 
set. (1-v-3) is now installed at 
Headquarters, 374, Wandsworth 
Road, S.W.8, and is at the dis- 
posal’ of members for experi- 
mental purposes every = club 
night. Morse classes are being 
held, and facilities are given 
for members to test their own 
sets and try out new circuits 


“The Thermionic Valve, its and apparatus. Full parti- 
Functions and Characteristics,” culars of membership can be 
was given on: Monday, May obtained from the hon. 
25th, by Mr. F. J. Dyer. The Pla First hs ge Sg pica bear ee F. L. ae Secretary, Mr. G. _ Phillips, 
lecturer supplied some useful cen ony expeciinents with The acsintaace oa. dae Glico PaA 183, Lavender Hill, Battersea, 
data, and added considerably Orchestra. S.W.11. 
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A Review of the Latest Products of the Manufacturers. 


R.I. CONDENSER. 


Messrs. Radio. Instruments, Ltd., of 12, 


Hyde Street, New Oxford Street, Lon- 
don, W.C.1, are now marketing a square 
iaw variable condenser of new design. 
Electrically it does not differ greatly from 
the row generally adopted arrangement, 
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R.I. square law condenser, with heavy 
brass mounting plate. 


` exeepting that a very low zero is obtained 


by swinging the meving plates well clear 
of the fixed plates. Owing to the shape 
of the moving plates greater spacing at 
the position of zero -setting is obtained 
from the fixed 
with in square law type condensers. The 
plates are of brass, and are held together 


Double pole, two-—position Efesca anti- 
capacity switch. 


- spindles. 


lates than is usually met — 


between brass spacing washers and 
Mechanically this condenser is 
a really sound job, with bearings of un- 
usually good construction. The method 
of holding the spindle in position renders 
it suitable for accurate work, making use 
of a calibrated scale. 
oo000 


EFESCA ANTI-CAPACITY SWITCH. 


It is probably due to expense 
rather than any loss of efficiency which 
might result that switches are not gener- 
ally employed in commercial receivers. 
Added to the range of well-designed 
switches for amateur use is the new 
“ Efesca’’ low-capacity type, manpfac- 
tured by Messrs. Falk, Stadelmann and 
ae oe 83, Farringdon Road, London, 

It is a lever-actuated switch of attrac- 
tive appearance, possessing a smooth action 
produced by sliding a  copper-faced 
ebonite plug between bronze spring con- 
tacts. As will be seen in the illustration, 
the contact blades present negligible capa- 
city one with another, and the connecting 
bar which moses between them is small, 
and operated by an action which pro- 
duces an extremely low capacity to the 
frame of the switch. Reliable contact is 
obtained.as the switch is moved, and 


. when the lever is rapidly operated it will 


be found that the circuit connection 
through the levers is in no way inter- 
mittent. 
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NEW TYPE STERLING CONDENSER. 


Double type condensers are primarily 
intended for the simultaneous tuning of 


two circuits, such as two stages of tuned 


high frequency amplification. In prac- 
tice, however, double tuning usually fails 
owing to the difficulty of precisely match- 
ing the apparatus in the circuits. This 
difficulty can be surmounted by providing 
a balancing control which is independently 
operated to the movement of the plates, 
and is capable of giving sufficient adjust- 
ment to allow for discrepancies in the two 
capacities. The Sterling™~ double con- 
denser, which consists of two units of 
0.00025mfd. is now fitted with an addi- 
tional vane giving a to and fro move- 
ment between the two sets of fixed plates 
and controlled by an additional concen- 
tric knob. This condenser will be found 
particularly useful in a number of 
circuits. 


Another development in British con. 
denser manufacture is the introduction 
of a geared - instrument. Operating 
through a 6 to 1 reduction gearing the 
revolving vanes move from the position 


Sterling double condenser with balancing 
cgqntrol. 


of minimum to maximum capacity by 
three complete turns. of the control knob. 
The indicator dial is fixed to the moving 
vanes and thus indicates the actual move- 
ment, and there is no backlash in turning 
the control knob. In other respects 
these condensers are the same as the well- 
known Sterling types previously marketed. 
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The geared Sterling condenser. 
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‘TAG FOR FLEXIBLE WIRES. 


The General Electric Co., Ltd., Magnet 
House, Kingsway, have recently intro- 
duced a new design of spade terminal. It 
is nickel-plated to provide a good and 
durable finish, though the nickelled ‘sur- 
face makes it impossible to employ a 
-soldered connection. The difficulty of 


G.E.C. spade terminal. 


suldering is eliminated by a clever form 
of clasp having teeth and a small cross- 
bar which bind down firmly into the 
flexible wire. The insulating sleeve in 
sliding over. holds the clamp securely 
closed and produces good electrical con- 
tact and a atrong mechanical junction. 
vooo 


`” THE McMICHAEL.H.F. DAMPER. 
Users of the well-known McMichael 
plug-in H.F. intervalve transformers will 
welcome the introduction of this useful 
device, which can not only bé used to alter 
the tuning range of the units but also to 
control the extent to which self-oscillation 
is set up in the process of H.F. amplifica- 
tion. The McMichael transformers have 
a hollow centre, and the damper is de- 
signed so that it can be inserted as re- 
quired to modify the tuning range and the 
damping of the primary and secondary 
circuits. It is well constructed on an in- 
sulating core wrapped with tin foil, and is 
fitted with a baize washer at the lower 
end, which grips on the inside walls of the 
transformer, creating sufficient friction to 
maintain the damper in any position. ` 
Ooo00 


McMICHAEL REACTION UNITS. 

Another device of interest recently pro- 
duced by Messrs. L. 
McMichael, Ltd., is a 
winding suitably mounted 
for obtaining reaction O 
effects with their inter- 
valye transformers. The 
winding is carried in 
eight slots on an- 


The new reaction unit with adjusting mechanism and the 
McMichael damper for insertion in the centre of plug-in type 


transformers. 
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ebonite former, and is supplied com- 
plete with a cleverly designed piece of 


mechanism which, by means of a screw | 
- . se A 
action, critically controls the extent of re- 


action coupling. Tot effectively cover a 
wide band of wavelengths a range of re- 
action units is available, which are easily 
fitted by withdrawing the whole 
mechanism from a pair of upright guide 
rods. The rods are screwed into the top 
plate of the intervalve transformer, and 
the reaction unit sliding on these rods 
gives a wide range of coupling, whilst a 
critical adjustment is obtained by re- 
volving a miiled screw. The introduction 
of a reaction coupling unit will certainly 
increase the popularity of the ping-in 
transformer. y 


The Wildin 
Cole plug an 
socket con- 
nector. 


PLUG AND SOCKET CONNECTOR. 


Although essentially intended as a con- 
nector for telephone tags, the plug and 
socket manufactured by Messrs. S. 
Wilding Cole, 116, Snow Hill, Birming- 
ham, should find many applications in the 
amateur’s set. It consists of a threaded 
centre bush which is held in to the panel 
by means of a back nut. The nut holds 
down the spring connector provided with 

a point for soldering, though 

the nickel-plating must be re- 
-moved before soldering 1s at- 

tempted. Hollow plugs are 


can easily be soldered. The 
plug makes a good snap con- 
nection into the socket and the 
springs hold it securely, making 
good electrical connection: Ivor- 
ine labels in red and black can 
f be inserted 
under the 
socket to de- 
note the circuit 
connection. 


. bas been. solved 
supplied into which flexible wire 


as a telephone ter- 
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POLAR PRECISION CONDENSER. 

The Radio Communication Co., Ltd., 
34-35, Norfolk Street, Strand, W.C.2, 
have further extended their range of 
Polar products by the introduction of the 
Polar Precision Condenser. 


_Designed for panel mounting, it Is pro- 
vided with one hole fixing, and is sup- 


N 
PRECISS 


The Radio Communication Co.'s Polar 
Precision condenser. 
plied complete with a metal graduated 
metal scale of attractive appearance. The 
mechanism of the condenser is contained 
in a plated brass box clamped + between 
moulded end plates, and measures about 
lin. in depth, so that very little space is 
taken up in the interior of the instrument 
to which this type of condenser is fitted. 
Unlike the well-known Polar condenser, 
this instrument operates on a moving plate 
principle, and the thick brass semi-circular 
plate moves between two fixed plates 
which are faced with mica. Mica can be 


‘relied upon as a satisfactory dielectric 


in tuning condensers for broadcast recep- 
tion, though the difficulty hitherto met 
with has been a mechanical one, inasmuch 
as mica does not possess a sufficiently 
durable surface for making a rubbing con- 
tact with the moving plate. The problem 
in this instance by 
treating the faces of the mica with a non- 
drying greasy compound which entirely 
prevents splintering of the mica, and a 
good smooth movement results. Reliable 
contact is made with the moving plate by 
means of a spiral spring, and both top 
and bottom bearings are carried by metal 
bushes. 


Intended for use 


minal, the device 
will be found an 
improvement on 
the ordinary 
screw-down ”’ ter- 
minal. By means 
of spring clips, 
contact can be 
made with the 
tags of telephone 
receivers as re- 
quired. 


Multiphone terminal 


for making contact 

with the tags of 

several pairs of tele- 
phone receivers. 
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INTERFERENCE FROM ADJACENT 
AERIALS. 


The Effects on Crystal Set Reception. 
By W. H. F. GRIFFITHS. 
(Concluded from page 554 of previous issue.) 


The Mutual Interference Between Two Small Low 
Aerials Arranged End to End. 

«Quite considerable energy diminution and augmentation 
effects were also obtained between the two low aerials 
Nos. 2 and 3, with No. 1 aerial open-circuited. Receiving 
on a crystal set connected to the small indoor aerial No. 3 
and with the outdoor aerial No. 2 used for interference 
purposes, the energy absorption curves of Fig. 6 were 
obtained. 

Curve A shows the loss of signal strength when the 
interfering aerial was tuned to resonance and no load 
taken from it. Curve B shows that obtained when a 


10,000-ohm resistance load ‘‘R’’ was shunted across 
the tuning circuit ‘‘ LC,’’ and curve C gives the practical 
case of a good setting of galena-catwhisker low impedance 
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RECTIFIED COURRENT IN MIOROAMPERES 


DEGREE SCALE READING OF CONDENSER 
“C” (0-0003 mfd AT 180°) 


Fig. 6.—The diminution of signal strength due to the tuning of 
a near-by aerial of equal height and dimensions. 


crystal shunted across the tuning circuit. The normal 
value of rectified current obtained during this test with 
both aerials Nos. 1 and 2 open-circuited was of the order 
of 4.0 pA, and the tuning scale of Fig. 6 is such that 


RECEIVING AERIAL, — INTERFERING AERIAL 
` NO 3 NO 4 


RECTIFIED CURRENT IN MICROAMPERES 


DEGREE SCALE READING OF CONDENSER 
“o” (0-0006 mfd AT 180°) . 


Fig. 7.—Various interterence effects between neighbouring aerials. 


at resonance 5 degrees correspond to a wavelength change 
of, roughly, 8 metres. It will be seen, therefore, that 


` practically nothing would be heard under the conditions 


of curve A for a wavelength band (about the resonance 
point) of nearly 15 metres in the tuning of the interfering 
aerial. 

Fig. 7 gives curves of signal strength loss and aug- 
mentation for the same receiving aerial when the low 
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Interference from Adjacent Aerials.— . gi 
small aerial No. 4, at a distance of about 55ft.,-was used 
for the purpose of interference. 

The normal rectified current in this test was 1.85 pA 
with the interfering aerial either short-circuited to earth 
or left open-circuited.. Curve A shows the loss of signal 
strength when the energy absorbing aerial was tuned and 
no load taken from it, and curve B shows the still fur- 
ther loss when a very slightly reacting detector valve was 
connected to the tuned absorbing aerial. Upon increasing 
the degree’ of reaction, an increase of signal strength 
above normal was obtained, as shown by curve C. 


Re-radiation Effects at a Greater Distance. 
With galena crystal reception from a single wire aerial 
(No. 4), 12ft. high and 35ft. long, a normal rectified 
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Fig. 8.—The signal strength augmentation from a large neigh- 
bouring aerial on which reaction is being employed. 
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Fig. 9.—Curves showing signal strength diminution and aug- 
mentation on large and small aerials respectively, while they 
? were mutually interfering. 


. RECTIFIED CURRENT IN MICROAMPERES 
| 3 l 


telephone current of 1.1 pA was obtained, but when the 
large aerial (No. 1), about goft. away, was also tuned 
to resonance with the transmission without valve or 
crystal load, a rectified current augmentation of over 
250 per cent. was observed. This increase is shown in 
curve A of Fig. 8. 

Upon the introduction of a reacting detector valve on 
the large aerial, even when well away from a condition 
of self-oscillation, the tremendous increase of signal 
strength represented by curve B was obtained, and by 
tightening up, still further, the teaction, a 5o per cent. 
increase on this peak value was observed. These results 
clearly show the extraordinary magnitude of re-radiation 
from an efficient receiving aerial whose losses are being 


'negatived by the use of reaction, and it is not an exag- 


geration to say that aerials at distances of hundreds of 
feet may benefit considerably from these effects. 

In comparing the mutual interference properties of the 
high large aerial and the low small aerial, the curves 
A (Fig. 4) and C (Fig. 1) prove useful, and are repro- 
duced to the same wavelength tuning scale in Fig. 9. 
The conditions governing the plotting of these two curves 
are more or less identical, since they were plotted whilst 
mutual interference was taking place, f.e., during the 
same transmission, each having shunted across its oscil- 
latory circuit a high resistance perikon crystal. It will 
he observed that at resonance, while the crystal load on 
the small aerial was not sufficient to prevent that aerial 
from absorbing energy, a similar load on the large aerial 
was not sufficient to prevent some of its energy from con- 
siderably augmenting that of the small aerial. 

In conclusion, it should be mentioned that the term 
‘* re-radiation ’’ has been used, somewhat loosely perhaps, 
to convey the idea of the ¢ofal transference of radio- 
frequency energy from one aerial to another. 
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Correspondence should be addressed to the Editor, ‘‘ The Wireless World,’’ 139-140, Fleet Street, E.C.4, and nrust be accompanied by the writer’s name and address. 


RESULTS WITH AN ARMSTRONG SUPER. 


Sir,—Having recently “hooked up” a single-valve Arm- 

strong super, I wondered if the results obtained would be of 
interest to you. An indoor aerial is used consisting of five 16ft. 
wires along the ceiling. The earth lead goes 20ft. to a water 
tap. The range of-the set as a super is roughly 400 metres to 
25-30 metres. It was completed on April 25th, and on April 
26th KDKA was heard on 65 metres at 12.40 a.m., very loud 
reception continuing until 4.10 a.m. 
_ On several occasions since then I have heard the follow- 
ing in slow Morse on 50 metres :—“ CQ de YZ. Study short 
waves propagation. Please send letter to Lecroart, Fort Issy, 
Seine, France.” 

These signals were R7, no aerial or earth being used. 

On May 2nd, KDKA’s programme was received from 
2.10 a.m. to 4.10 without aerial or earth. Owing to strength of 
signals, the loud-speaker was switched on, and a 24-ft. exten- 
sion connected to the room below. Signals were readable any- 
where in the 12-ft. room from the loud-speaker. 

The set is tricky to tune, but once tuned is very stable. 

Birmingham. A. E. DUCKETT. 


EFFICACY OF H.F. AMPLIFICATION. 


Sir,—Referring to the letter in the May 13th issue of The 
Wireless World on the above subject, I see that this thorny 
question has come up again. I think that the following facts 
might be mentioned. i 

(1) There is no difficulty in making up a really efficient H.F. 
stage if elementary principles are remembered. 

(2) If volume is required, a detector valve (using grid rectifi- 
cation and reaction), followed by a transformer-coupled L.F. 
stage, is better than an efficient H.F. stage followed by a 
detector. 

(5) Loose coupling with a H.F. stage has the same effect as 
reaction, the damping effect of the aerial circuit being reduced 
a3; the coupling is loosened. 

(4) The detector with grid rectification and reaction is one of 
the many causes of distortion. i 

(5) Anode rectification and crystal rectification, if properly 
used, give distortionless results, and there is little to choose 
in efficiency. l 

In my own humble opinion, if one is limited to two valves, 
tho best combination for general purposes is a loose-coupled 
circuit, a H.F. stage and crystal rectification followed by a L.F. 
stage coupled by a high ratio transformer. This combination, 
followed by the necessary number of stages of resistance-coupled 
L.F., gives wonderfully pure loud-speaker reproduction. 

Derby. H. H. DYER. 


Sir,— With reference to the paragraph on page 493 of The 
Wireless World of May 20th, regarding the difficulties of 
tuning . two H.F. circuits, we beg to draw your aftention 
to the fact that this trouble is entirely overcome by the use 
of W. & M. double-coupled vernier condensers, inasmuch as 
they are specially made so that the number of fixed plates in 
the section to which the vernier is attached is one less than in 
the other section. By this means the capacity of this section 


is less than that of the other section by the capacity of one 
surface of a moving plate. The full capacity of the vernier 
(three-plate) is two surfaces of a moving vane. Thus the vernier 
gives an adjustmert of one vane surface above and below the 
capacity of the other section, allowing for balancing of two 
slightly unequal coils. For example, in the 0.0003 mfd. if the 
capacity of one surface be taken'as one the total capacity of 
the section remote from the vernier is sixteen (eight movable 
and nine fixed vanes). The capacity of the section attached 
to the vernier is fifteen (eight movable and eight fixed vanes). 
The capacity of the vernier itself is two. This section with the 
vernier has a capacity of fifteen to seventeen according to 
whether the vernier is full in or out. Then if two slightly un- 
equal coils are in use they can be balanced whether the coil 
connected to the vernier section be the larger or smaller. 
ERNEST WAINWRIGHT, 
Managing Director, Wainwright Manufacturing Co., Ltd. 
Walthamstow, £.17. : . 


BROADCASTING IN BOMBAY. 


Sir,—I observe under the heading ‘‘ Broadcast Brevities ’’ in 
your issue of April 22nd last your paragraph “India’s Wireless 
Bcom.” As this paragraph is misleading and very likely to 
give rise to undue optimism in the trade at home, I think it 
as well to advise you that we are not in the throes of a wire- 
Jess boom or likely to be. No programmes have been or are 
being given in the public parks here (with the exception of one 
demonstration), alkanen there is a probability of this, to a 
very limited degree, in the near future, as the municipality have 
purchased an open-air loud-speaker equipment and will periodi- 
cally reproduce the programmes broadcast by the local club. 
But to say that continuous programmes are being given daily in 
the public parks and that people flock thither in thousands 
is entirely wrong. Further, the receiver licence fee is Rs.10 per 
annum and not £1. ” “ BOMBAY.” 
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5XX HEARD IN INDIA. 


Sir, —In The Wireless World for April lst you publish a 
report from a Bombay radio engineer regarding his reception 
of 5XX. It may interest you to hear that I received this station 
every night last winter at good ’phone strength. The set used 
contains three valves (1l-v-1), constructed five years ago in 
England and still employing two of the original Marconi R. type 
valves. My aerial consisted of a single 7/22 copper wire, 130ft. 
in length, with an average height of 25ft. above the ground. 
Using an extra high-frequency valve connected externally to the 
set music and speech were good on a small Brown: loud-speaker, 
the Savoy bands coming through exceptionally well. Using the 
same set I received the concerts from Eiffel Tower on many 
occasions. ‘The set was situated at Dardoni in ‘Waziristan, com- 
pletely surrounded by mountains and hills. I might state that 
I have been a reader of your excellent paper since its inception. 
Wishing all future success to The Wireless World. 

Kohat, L. G. PINNALL, 

India. Flying Officer, R.A.F. 
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DISPENSING WITH THE OUTSIDE AERIAL. — 


Sir,—I have pleasure in giving particulars of a simple and 
effective means of enjoying the freedom and pleasure of 
“ listening-in’’’ to distant broadcasting sfations—on a ‘‘ loud- 
speaker ’’—without an outside aerial. | 

This is effected by the use of two earths—one wire running 
from the. ‘‘ earth terminal” on the ‘‘ wireless receiver ’’—to 
say, the lavatory waterpipe, and another wire running from the 
“aerial terminal” on the receiver, carried’ along the floor 
through the window to a copper tube driven into the ground. 
This wire should have a 0.001 mfd. variable condenser in series 
mounted upon an ebonite panel with two terminals. A plug-in 
coil holder, with plug and socket, should be connected in 
parallel with the variable condenser. i 

In the case of the aerial coil holder fixed in the ordinary 
manner upon the instrument, with the usual 0,C005 mfd. variable 
condenser in parallel, a 75 turns plug-in coil should be inserted, 
instead of the usual 35 or 50. | 

The size of the anode coil on the receiver remains, as usual, 
say, 75 turns. The anode reaction, say, 100 turns—instead of 


At first, until confidence is gained, a little extra time and 
care may be found to be necessary in ‘‘ tuning-in’’ stations, 
owing to the sharpness of tuning. 

To me, it is quite simple and easy. Good tuning, in any cage, 
is a matter of skilful handling. especially in ‘‘cutting-out”’ 
other stations, the sensible use of reaction, and avoiding un- 
necessary oscillation. ii 

My own experiences convince me that the unsightly outside 
aerial in the near future will be found to be unnecessary. 

R. F. LEWIS SMITH. 

Maida Hill, London, W.9. 


RECEPTION OF 20-METRE SIGNALS. 


Sir,—The following account of the reception of signals from 
NKF, Washington, on 20 metres may interest those who are 
just starting to experiment in the reception of short waves, and 
also those who have been experimenting for a longer time but 
are more or less mystified at the strange happenings on these 
short waves. 

These signals were transmitted during the first ten minutes 
of every hour from 2 p.m. to 2 a.m., on April 27th and 28th, 
and 2 a.m. to 2 p.m. on April 29th. The general weather con- 
ditions here were good, the barometric pressure being fairly 
steady, with a tendency to rise, the average being 29-30 inches. 

The signals were considered very steady throughout the period 
of audibility, and quite free from any variation in wavelength; 
they were, however, subject to fading or swinging at all periods, 
and during the period when signals were weak according to the 


SIGNAL STRENGTH 


73 45 67 89 1011121 2 


P.M. HOURS (G.M.T.) - AM. 


Fig. 1.—This graph was plotted to show the strength of short- 
wave Signals received across the Atlantic from 2 p.m. to 2 a.m. 


graphs, the minimum strength of signal reached the zone of 
inaudibility, and during the maximum strength periods the 
signal would swing to the weak but readable zone. The time 
of swing varied but slightly, and was from 5 to 10 seconds. 

It will be seen from fig. 1 that signal strength increased very 
gradually up to within an hour of sunset, and this was followed 
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by a marked increase from sunset to 10 p.m., G.M.T., after 
which will be observed a steady decrease in strength up to the 
point at 2 a.m., G.M.T. 

From fig. 2, it will be observed that the action is most un- 
certain, and only the faintest trace of signal could be found 
at 2, 3, 8 and 10 a.m.; at 12 noon the signals were readable, 
but again showed a slight decrease at 2 p.m., at which time 
the tests ended. E 

It can therefore be gathered from the foregoing notes that 
the signals from the 75th meridian are audible at a point roughly 
4 degrees West of Greenwich for a period of 14 hours, all 
other times being uncertain, and probably subject to variations 
over wide limits. It has also been observed that the signals 
from the various districts m the United States are subject to 
the same variations as regards increase in strength from the 
point where the sun is speeding westward and within a few 
degrees to the horizon when observed from the receiving station. 
On the other hand, in the case of stations using low power, 


NOTE ONLY JUST 
AUDIBLE AT MAXIMUM 
PEAK OF SWING 


SIGNAL. STRENGTH 


03 4 5 6.7 8 91011121 2 


A.M. HOURS (G.M.T.) P.M. 


` Fig. 2.—Remarkable diminution in signal strength was observed 
during the early morning hours, as the above graph shows. 
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they are reaching the inaudibility zone much sooner than others 
who are using higher power, reference being to 9XAX and 
1XAM, who have been heard sending test transmissions by means 
of some form of automatic key, and other American amateurs 
who have been heard working with their fellow amateurs. In 
the majority of cases their signals have been very difficult to 
copy at midnight G.M.T., and will give a very fair average of 
the state of signals from various U.S. stations, the only differ- 
ence being in the signal strength for any given time as com- 
pared with signals from NKF. 

The most strange observation made by the. writer on these 
short waves, is the great difficulty, and in some cases, total 
failure, to pick up stations working at a distance of only 200 
miles, while at the same time the signals are being reported as 
strong by American amateurs, and no difficulty whatsoever 
is experienced in copying the replies from a distance of 
3,000 miles. I am of opinion that these short waves are subject 
to very strong sunlight influences. The transmitted waves 
travelling in the parallel plane are absorbed very quickly by 
earth conduction, and the waves which travel in the perpen- 
dicular plane are reflected to very great distances with but 
little loss of energy, but it still remains to be found whether 
the waves are reflected at high or low angles having few or 
several points of maxima and minima in the course traversed, 
and further study of this interesting band may later give some 
very important data. It can, however, be seen at a glance 
that the position of the suri at any given hour has a marked 
effect, which shows that the condition of signal is dependent 
on the state of the atmosphere directly under the ionising 
influence of the sun’s rays, and possibly the distance that can 
be covered depends entirely on this factor. 

In conclusion I would point out that the receiver used during 
these tests consisted of a detector, ‘one transformer-coupled 
L.F., and one choke-coupled L.F., the aerial coupling’ coil 
being fixed at a distance of 3 inches from the tuned circutt, 
and all batteries were carefully checked a few moments before 
each hour ‘throughout the test. The reaction condenser was 
also left untouched after finding the best position for the first 
test signal, and the wavelength was so steady throughout that 
the tuning condenser was only adjusted a few times. This was 
most. important and was of utmost assistance to those who 
listened in order to find the necesgary data concerning the pro- 
pagation of these ultra short waves. ~ R. E. WILLIAMS. 

Holyhead. 
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Design of Set for Outdoor Demonstration 
Work. 


T not infrequently happens that we 
I receive enquiries for a powerful 
receiver suitable for the operation of 
a very large loud-speaker for the purpose 
of outdoor demonstrations or for dancing 
purposes in a large hall. The first requi- 
site is ample volume, with high quality of 
reproduction. In order to produce high 
quality there is no need to resort to the 
use of a resistance-coupled amplifier, since 
it is possible to produce this with a com- 
bination of transformer and choke 
coupling, thus effecting not only a saving 
in the number of valves but also a reduc- 
tion in the required value of. H.T. We 
illustrate in Fig. 1 a circuit which can be 
thoroughly recommended for the purpose. 
Since a high-frequency valve is used with 
a very delicate method of control over 
reaction, not only is it possible to receive 
the more distant stations at excellent 
volume on a large loud-speaker, but the 
local station can be received at similar 
volume on a very small improvised aerial. 
In order to eliminate the H.F. stage 
when it is not desired, it is only necessary 
to turn out the filament of this valve, 
when it will be seen that we have a loose 
coupled detector valve with reaction, 
since the anode coil of the H.F. valve is 
also the grid coil of the detector valve. 
Thus, in the event of any annoying inter- 
ference developing during a time when a 
special demonstration is being given, 
resort can be had to a loose-coupled de- 
tector valve, which should cure the 
trouble, and provided that a reasonably 
efficient aerial and earth system is used, 
it should be possible by means of loose 
coupling to cut out the local station and 
bring in a more distant station. Care 
should be taken with regard to the elec- 
trical connections of this “‘anode-grid ” 
coil. The connections of the normal 
reaction coil should first be adjusted in 
the ordinary way, with the third coil 
moved well away from the aerial and 
reaction coils. The remaining coil should 
then be brought into the sphere of in- 
fluence of the other two, and its connec- 
tions adjusted so- that it, acts to 
aasist the ordinary reaction coil. In 
this a it will be found that when using 
the H.F. valve a very delicate control is 
had over regenefation, with a consequent 
increase in selectivity and sensitivity. 
With regard to the first stage of L.F., 
a transformer is used, since it is always 
desirable to give an initial voltage step 


up to the signals immediately after 
rectification; in this way considerably 
more amplification will be obtainable at 
the output terminals of the amplifier. It 
is of paramount importance to use a 
transformer having a very high imped- 
ance primary. Such an instrument can 
usually be recognised by its low turns. 
ratio, which is of the order of two or 


three to one. 


/ 


low capacity type in an adaptor for the 


H.F. stage, in order to secure greater 
efficiency and ease of operation in this 
portion of the circuit. . Since the imped- 
ance of the last valve will be very low 
and the plate current large, it will be 
desirable to use a loud-speaker in which 
provision is made to place the windings 
of the two magnets in series or paan ; 


When the windings are in p el, not 
H.T ,+ H.T.gt H.T.g+ H.T. HT. 
1 mfa imfa Imfd 
(] 
` ' A ) 
0256 mfd 0:256 mfd 


QBs 


Fig. 1.—A receiver with 1 H F., valve detector, and three stages of L.F. magnification for 
good quality reception. 


The second and third stages of amplifi- 
cation are choke-coupled in order to 
maintain high quality of reproduction. 
Care should be exercised to see that these 
chokes have a sufficiently high value of 
impedance. The windings of an inter- 
valve transformer connected in series will 
form an excellent choke for this purpose. 

The values of other components in the 
L.F..amplifier which we give should also 
be adhered to. Since three stages of 
L.F. amplification are used, it is- impera- 
tive that a valve having a very large per- 
missible value of grid voltage swing, such 
as an L.S.5.A., be used in the final stage. 
The other valves of the L.F. amplifier 


‘ should also be of the low impedance 


power valve type. Suitable valves to use 
in the three stages of the amplifier would 
be of the D.E.5.B, and the L.8.5, and the 
L.S.5.A. type. with, of course, the correct 


value of H.T. and grid bias applied to - 


each individual valve. The H.F. and 
detector valves can be of the ordinary 
general purpose type, with a common 
H.T. + connection. It would, however, 
be advantageous to employ a valve of the 


only will the resistance be lowered, thus 
making it more suitable for use after a 
low impedance valve, but since the two 
windings are in parallel the plate current 
load will be divided equally between the 
two windings, thus obviating the risk of 
damaging the windings due to excessive 
current. If used after an ordinary valve 
the windings can, of course, be used in - 
series. l 

If it is desired to use a loud-speaker in 
which no provision is made for placing 
the magnet windings in parallel, it will 
be advisabłe to use an output transformer 
of 1 to 1 ratio. 


oo000 


L.F. Transformers—High or Low Ratio? 
N spite of information repeatedly given 

[ in the pages of this journal, readers 
constantly query the correct ratio of 
transformer required to be used in the 
first and second stage of an L.F. amplifier. 
In order to secure best results from the 
point of view of high quality of repro- 
duction it is necessary that the impedance 
of the primary of an L.F. transformer 
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which is connected in the anode circuit of 
any valve be two or three times that of 
the valve. Since the impedance of an 
ordinary detector valve is high, it is neces- 
sary that the impedance ‘of the primary 
of the transformer which follows be high 
also. This calls, among other things, for 
a large number of turns on the. primary, 
and if a large-turn ratio were used it is 
obvious that the total space required by 
all the turns would be very great, which 
would have the effect of making the 
finished instrument yery bulky indeed, 
quite apart from the fact. of the detri- 
mental effect of the high self-capacity 
which would be introduced. Hence, it 
becomes necessary to reduce the. number . 
of turns on the secondary to a reasonable 
number, with a consequent reduction in 
turns ratio. Thus it comes about that 
a transformer having a high impedance 
primary is usually of low ratio, and since 
a high impedance primary is necessary 
when following an ordinary high- 
impedance “ R ° type detector valve it is 
customary for a low-ratio transformer to 
be specified for the first stage. Of course, 
it should be remembered that a low-ratio . 
transformer does not necessarily have a 
large number of turns on the primary, 
consequently it is usually preferable to 
employ a high-ratio transformer of reput- 
able make rather ‘than a low-ratio one 
of doubtful quality. Since it is now 
customary to employ a low-impedance 
power valve in the first stage of an L.F. 
amplifier, the second transformer which 
follows it obviously does not require so 
large a number of turns in its primary, 
and so a higher ratio is permissible ; but 
if an ordinary high-impedance “ R ” valve 
is used in the first stage a low ratio is 
again called for. It will be seen from the 
above, therefore, that when choosing a 
transformer it is at first necessary to take 
into consideration the type of valve which 
will precede it. 


oooo 
An Efficient Long-distance Single-Valve 
Receiver. 


- CORRESPONDENT wishes to cen- 
struct a single-valve receiver with 
which the utmost range on head- 

phones: can be obtained. He does not 

wish to make use of a dual amplification 

circuit, nor does he wish to experiment ` 
with the super-regenerative principle, but 

prefers to make use of a conventional cir- 

cuit which js reliable and stable. The 

set is to be adaptable to a wide band of 

wavelengths by making use of plug-in 

coils. . 

The circuit which is given in Fig. 2, 
while making use of conventional prin- 
ciples, has one or two refinements added 
which make all the difference between 
success and failure when attempting to 
receive long-distance stations. In the first 


place a variable grid leak “is incorporated. 


Whilst the conventional value of 2 
megohms is correct for all ordinary pur- 
poses, it is often desirable, especially 
in the shorter wavelengths, that a 
means. of varying and critically adjust- 
ing ths value be had. In many 
cases it is desirable to exceed the con- 
ventional five megohms maximum value 
usually given. Since really reliable com- 
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ponents having a range similar to that 
given in the diagram are now obtainable, 
this refinement can be readily added with 
great. advantage. The addition of the 
potentiometer is another very desirable 
feature, since it is not true in the case o. 
every valve to say that it functions most 
efliciently as a rectifier when the grid re- 
turn lead is connected to the positive end 
of the low-tension battery. The addition 
of this feature is certainly well worth 
its expense. It is advisable also to use 
a vernier coil holder of the geared type 
in order to secure a fine control over 
reaction, whilst this control is rendered 
considerably more delicate by the inclu- 
sion of the .0001 mfd. variable condenser 


-- 


Fig. 2.—An effective single-valve receiver. 


in shunt with the reaction coil. The 
purpose of this component is not to bring 
the anode circuit of the valve into reson- 
ance with the grid circuit, since this 
would tend to produce instability, but its 
purpose is to shunt some portion of the 
H.F. oscillating current away from the 
reaction coil. By this method a very 
fine control is obtained: over the magnetic 
linkage between the aerial and reaction 
coils. 

A further point to note in designing a 
circuit with the object of securing ex- 
treme ranges is to use a large inductance 
coil and a small condenser for aerial 
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tuning. The condenser is preferably of 
the low loss type fitted with some form of 
high ratio geared control. Commercial 
plug-in coils may be used, or much scope 
is left to the amateur in making his own 
low loss inductance coils’ The number 
of turns on the reaction coil should be as 
few as possible, certainly no more than is 
necessary to produce oscillation. This 
will mean a coil having a considerably 
less number of turns than is usually 
employed in this part of the circuit. On 
the shorter wavelengths it is recommended 
that an aperiodic coupled tuning coil be 
used, a componenf which may be either 
home constructed or purchased from many 
manufacturers of plug-in coils. An anti- 
capacity type of valve holder is to be 
preferred to one of the ordinary type, 
whilst the use of a really reliable vernier 
rheostat of the carbon compression type 
is an advantage. 

Provided that these refinements are 
carried out, and that attention is paid to 
the elimination of losses in the wiring, it 
should be possible to tune in most of the 
British and Continentad stations on a 
single-valve receiver of this type, whilst 
one or two American broadcasting stations 
are by no means outside the bounds of 
possibility. 
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Uses of a Milliammeter. 


CORRESPONDENT is desirous of 

knowing the correct position in the 

circuit to include a milliammeter 
which he has obtained for use with, 
his four-valve set, and he suggests con- 
necting it between the H.T. and L.T., in 
place of the usual connection which exists 
there. This is, of course, quite incorrect, 
and in this position the instrument will 
serve no useful purpose whatsoever, except 
the rather unimportant one of indicating 
the value of the total current being drawn 
from the H.T. battery. Arrangements 
should be made by suitable means to in- 
clude the instrument in the anode circuit 
of any of the four valves as desired. 
When connected in the anode circuit of 


. either ef the LF. amplifiers it will serve 


a very useful purpose, as it will enable 
us to adjust correctly the H.T. voltage 
and grid potential of the valve in ques- 
tion. Provided that the needle remains 
stationary at a given value and shows no 
appreciable movement when signals are 
coming in, all is well, but should the 
needle fluctuate in an irregular manner, 
the value of the applied grid bias should 
be adjusted, and if this is not effective 
the H.T. voltage value must be varied, 
and then a further adjustment made of 
grid bias battery. This should cause the 
pointer of the milliammeter to cease its 
fluctuations, but should it not do so, as 
might. be the case when very strong 
signals were being received, especially in 
the case of the second L.F. valve, it in- 
dicates the necessity for replacing the 
existing valve with one capable of 
handling a larger input of power; for, of 
course, the fluctuation of the needle indi- 
cates that rectification is taking place, due 
to the excessive voltage swing on the grid 
carrying the anode current to the 
lower or upper bend portion of its 
characteristic curve. - 
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PROGRESS IN STANDARDISATION. 


HE question of standardisation of- materials and 


parts in general use in radio work has attracted 
attention for some considerable time past, and the intro- 
duction of standards has been a part of the policy of the 
Radio Society of Great Britain. 
It is largely due to the activities 
of this body that definite steps to 
bring about standardisation are 
now being made. 
_At the request of the Radio 
Society and the Ebonite Manu- 
facturers’ Association, the British 
Engineering Standards Associa- 
tion set up a committee some 
months ago to determine a British 
standard for ebonite for radio pur- 
poses. More recently the Radio 
Society approachei! the British 
Engineering Standards Associa- 
tion to call a meeting of all com- 
cerned, to consider the advisa- 
bility of forming a committee for 
the standardisation of wireless ap- 
paratus and components. A con- 
ference took place on May 2sth, 
when representatives were present 
of the Radio Society of Great 
Britain, the British Engineering 
Standards Association, the 
National Association of Radio 
Manufacturers and Traders, other 
manufacturers, the Valve Manufacturers’ Association, 
the Wireless Section of the Institution of Electrical Engi- 
neers, the British Broadcasting Co., the Wireless Re- 
tailers’ Association, the Wireless Board, the General Post 
Office, and the technical Press. The conference was 
unanimous in the opinion that it was very desirable that 
standards should be arrived at, and the British Engineer- 
ing Standards Association stated it was prepared to assist 
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in drawing up such standards with the co-operation of 
other organisations. 

The Wireless World has taken a deep interest in the 
progress made towards standardisation, and we believe 
that the setting up of such standards, accepted by the 
trade and other interests, will have a far-reaching ancl 
beneficial effect which the pubhc 
will not be slow to appreciate. 
= Although we must not’ expect 
that standards for every article | 


PAGE 3 and material can be drawn up in 
SI ve a short time, yet we hope that 
598 è every effort will be made to speed 

a up the work, because there will be 
602 $ an unavoidable lag between the 

e time when standards are accepted 
eve s and their influence becomes opera- 
607 $ tive. There is, at present, a very 
610 $ wide divergence in the electrical 
612 $ values and electrical quality of 
614 § materials and components, quite 

616 $ apart from the fact that there has 

617 è so far been little or no attempt to 

a standardise physical dimensions. 
621 $ With the steady influx of 
622 $ apparatus and radio materials 
623 = from abroad, the necessity arises 
625 $ more than ever for some standard 
62 $ of quality to be adopted in this 

* country. Not until such standards 
set s have been set up will it be pos- 

°. sible for the average consumer to 


feel safe in the purchase of 
maenas and components, because it is almost impossible 
to test them at the time of purchasing. 

We believe that in most cases the effect will be to place 
the products of the British manufacturer on a pedestal 
of superiority over most of his competitors, and this conf- 
dence on the part of the British manufacturer is no doubt 
the reason why he has shown such strong approval of the 
principle of standardisation. | 
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For Operating a : 

Multi = Valve Re= © 

Small | 

Transmitter, or 

Hit. Battery 
Charging. 

By F. H. HAYNES. 


‘ce1ver, 


OW ER amplifying 
valves, and the use of 
multi-valve receivers 

generally, demand such a 


heavy high-tension current 
supply that the maximum 
current output of dry cell 


batteries is scarcely adequate 
for the purpose. A four- 
valve set comprising a high- 
frequency amplifier, valve « 
‘detector, and two low-fre- & 
qency valves may, at times, 
require a total plate energy 
approaching that normally 
used for the average 10 watt transmitting station, and 
bearing in mind that a receiver is in operation for much 
longer periods than the transmitting set, it has become 
necessary to consider the problem of obtaining the high- 
tension current from some other source than dry cell 
batteries. With the increasing adoption of resistance 
amplification requiring, as it does, high plate potentials 
and dissipating energy across the anode. resistances, the 
trend in amateur development. is to devise means for 
deriving the plate current from public supply mains. 
Where a direct current supply is available, the amateur 
‘invariably bridges the mains with a resistance in the 


receiver, a transmitter, 


Completed rectifier for sues the H.T. for a mutlti-valve 
or for 
arranged for wall mounting. 


JUNE 17th, 1925. 


An entirely new de- 
velopment, The first 
published description of 
an instrument for suc- 
cessfully deriving re- 
ceiver plate current 
from 50 cycle public 
supply mains. 7 
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form of spools of resistance 
wire or several lamps seriés 
connected stepping off suit- 
able voltages in potentio- 
meter fashion. If commu- 
tator ripple is found to be 
present, superimposing a 
hum on the received signals, 
‘a smoothing circuit consist- 
ing of. chokes and large 
reservoir condenserszmay be 
adopted. It iş often, how- 
ever, very difficult to en- 
tirely remove D.C. hum 
which fluctuates in fre- 
quency and intensity, and the trouble is best overcome 
by using high-tension accumulators, charging them occa- 
sionally through a lamp resistance. pe a 


Suitability of A.C. Supply. -~ 


Until recently the writer regarded himself as fortu- 
nate in having D.C. supply, and for several years used 
the arrangements just referred to, with complete success, 
never having occasion to purchase a dry cell battery. 
On making a change, he regretfully looked forward to 
the so-called disadvantages of an A.C. supply so generally 
deemed an unsuitable source of H.T. for reception or 


H.T. accumulator charging, 


CHARGING AND 
TRANSMITTER TERMINAL 


Full wave rectifier, smoothing circuit and potenticmeter. 


1S 


so 
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Rectified A.C. for H.T. Sapply.— FEE owing to its large and. heavy components, with a control 
transmission. After some experimental work, however, panel covering the smoothing circuit. Practically .no ~ 


the instrument here described was evolved, and is capable suitable components are obtainable on the amateur 
of operating multi-valve receiving sets with entire absence market, and as a result: the step-up and step-down trans- 
of A.C. hum, ripple being removed more easily than was formers, primary chokes, smoothing chokes, and the 
found possible on the D.C. system. output potenfiometer must be home-constructed. The 
Referring to the circuit, it will be seen to consist of transformers, unless specially made up to the reader's 
two transformers deriving primary current from the requirements (Zenith Manufacturing Co., 92a, Villiers 
mains, one stepping down to a potential E 5 . Pata PO i 
suitable for applying to the filaments of z 
rectifying valves, and the other producing 
a voltage. increase which, 


after rectification and smooth- 

ing, is applied to a potentio- | _ x 
meter for obtaining a wide 

potential range. The vari- © 


able chokes in the primary 
circuits control the potentials 
developed across the second- 
ary terminals. Full wave rectifi- 
cation is arranged for, and al- 
though each valve (Mullard U.3) 
is capable of delivering 150 milli- 
amperes, and all four, as regards “eee i Fiame Heating Transiri? 


output, are virtually in parallel, it aa = = 
was found that a much smoother ği Poen 
rectified current Was obtained by the 
use of two parallel connected valves 
instead of one in each limb of the 
transformer. This is due to the 
comparatively low resistance of the 
potentiometer, which is shunted 
across the rectified current terminals, 
creating a comparatively heavý load, 
and if only one small valve is used 
for each half-cycle the wave form 
of the rectified current will not per- 
mit of easy smoothing. The 
potentiometer has a resistance as low 
as 6,300 ohms, which, although 
being very wasteful, is essential 
when stepping off various voltages 
for the several valves of a receiver, 
so that the connecting up of low 
impedance valve circuits, such 

as the second stage of a power O| rmai jo 
amplifier, will not influence 

the potentials already tapped 

off the other valves. By the ©) 
use of the four valves large 
currents are obtainable, suit- 


©) 


Smodhing Acke 


able, if required, for changing General arrangement for the components on the baseboard, which measures 12in. x 16in. x 5/16in. 
a high-tension accumulator Ample space is available for accommodating smoothing equipment consisting of larger com- 
ponents than those shown, 


battery, and a current as 
heavy as 0.35 ampere is easily produced across the Road, London, N.W.2), are best constructed by making 


terminals of a 300 volt. battery. The battery charging use of the core, and one secondary winding of ex- 
terminals are, of course, available for operating a trans- Government transformers bearing the name plates of the 
mitter of moderate power. High voltages can be derived Wilson Apparatus Co. or Indo-European Telegraph Co., 
with the small current output of, say, a maximum of and rated at 1.5 kW. at 300 cycles. The transformers 
60 milliamperes, which, being only a small load, results are completely dismantled and the strip primary wire 
in high rectification efficiency, and an easily smoothable removed. For a 240 volt. 50 cycle supply, new primary 
plate current. , windings are substituted, consisting of 8 layers of 175 

In design, the apparatus is laid out on a baseboard turns per layer of No. 30 S.S.C., or, better still, 

5 t9 


0600 


Rectified A.C. for H.T. Supply.— 

enamelled single silk covered. These primaries are used 
in conjunction with chokes, equal in length to the cores, 
thin. x rin. in cross section, wound with a corresponding 
number of turns, and with a tapping point at the fourth 


Another view, showing the method of mount- à 
ing the primary chokes and valve rack. 


layer so that the complete choke may be included in cir- 


cuit, or only half of it, or entirely cut’ out by means of a 
plug and three sockets., 
Transformer Design. 

The step-up transformer develops, roughly, 1,800 
volts across its secondary terminals, which, when 
split by the mid-point tap, made by carefully melt- 
ing out the wax with a hot iron and soldering on a lead, 
applies, on normal load, goo volts to the anodes of the 
rectifiers. It is on this voltage that an output of exactly 
100 milliamperes is obtained at a voltage of 650, showing 
that the valves are being run well within their limits, 
the rating being 150 milliamps per valve at a potential 
of 2,000 volts. |The normal valve impedance is not 
stated by the makers, but it is apparent from this that 
only a small voltage drop 
takes place across them. 

A single layer of 35 turns 
with mid-point tap is a suit- 
able secondary for. filament 
heating. The stampings are 
of the double closed core or — 
shell” type; with the . 
centre core r4in. in diameter, 
and with a primary winding 
length of fall 3in., allowing 
Jin, at each end for insula- 


tion. The strips of metal 
which close the magnetic 


circuit are in. in width, so 
that the total length of the 
centre core is 4łin. The 
transformer is 5din. high and 
thin. deep. 
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Should the reader decide to build his own trans- 
formers, procuring suitable stampings (Joseph Sankey & 
Sons, Ltd., 168, Regent Street, W.1), he must bear im 
mind that a secondary output of about 90 watts is 

of each transformer. This allows liberal 
margin, of course, and reduction in the actual 
outputs is controlled by the two tapped chokes. 
The valves need a potential of 5.5 volts at 2.2 
amperes, though to provide for losses a voltage 
of 7.5 might be aimed at with an available 
€urrent of 12 amperes. With 
a primary potential of 240 
volts, the current will be 
about 0.4 ampere, and calcu- 
lated at 1,000 amperes per 
square inch, the necessary 
Wire gauge for the primary 
would be about No. 24 
S.W.G. No. 26, however, 
will be found suitable. In 
small power transformers of 
less than roo watts and with 
liberal core cross section a winding of 

three turns to the volt is needed, 
giving 720 turns, which in No. 26 D.C.C. 
-winds 35 turns to the inch, or 7 layers 
3in. in length. The cross sectional area of the 
iron in square inches is calculated by multi- 
plying the applied voltage by 10°, and dividing 
by the product of the number of turns, the frequency, 
and 4.44 times the maximum flux density which can safely 
be taken as 40,000. The result of 3.6 square inches is 
obtained, which, being a liberal figure, may be made up 
from a rectangular core composed of strips 2in. wide 
and to a depth of 1din. The step-down secondary should 
consist of 34 turns of No. 18 D.C.C. wound asa single 
layer in the centre of’a thin ebonite tube fitting closely 
over the primary. The step-up secondary, to give a 
voltage of about 1,800 for division of goo volts across the 
two sets of valves, should consist of about 5,500 turns, 
and a suitable current carrying capacity is provided by 
using No. 32 S.W.G. With single silk covering this 
winds about 75 turns to the inch, giving 225 furns to 
the layer, and the required secondary will be produced by 


— Se 


The ebonite switch panel. The upper sockets control the maximum potential developed, and those 
on the lower edge provide various potentials in convenient steps. 
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Rectified A.C. for H.T. Supply.— 
20 layers which, with paper between every layer, may 
occupy a depth of up to rin. 

The smoothing chokes have cores bui 


up from “E” shaped 
stampings, which carry a 
spool with a winding space 
1ysin. in length, Zin. deep, 
and a total flange diameter 
of 2in. Into this space is 
wound 4,000-4,500 turns of 
No. 35 enamel covered wire. 
producing an inductance of 
roughly 20 henries (Messrs. 
Rich and Bundy, 13, New 
Street, Ponders End, Middle- 
sex). Mansbridge type con- 
densers in two banks each 
to the value of 8 micro- 


farads bridge the choke coils. spool. 

Although only having paper EC ENE n 2 g 
as a dielectric, these condensers stand up to the voltage A ae Instrument Co., Ltd., 95, 
quite satisfactorily, for they are always shunted by the — Queen Victoria ‘Street, 


potentiometer, which prevents any excessive rise of 


potential. 


The potentiometer, with a resistance of 6,300 ohms, | 
Is wound on to 14 slots, Ñin. deep on a wooden former 


Details for mounting the potentiometer upon a length of brass rod carried on a pair 
of brass brackets, 


thin. in diameter. No. 34 S.S.C. ‘ Eureka ” wire is 
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Method of mounting and 
tapping the potentiometer 


. E.C.4) has a scale reading 
of 100 m.a., and in operation is near the middle of fhe 
scale, when both primary low-frequency chokes are 
plugged completely in circuit, practically no change 
occurring in the reading when the plate 
circuits of a multi-valve receiver are 
connected up. | l 
_ The panel itself is supported from 
the base by means of four ebonite 
tubes, šin. in diameter, and 4łin. 
in length, purchased with ‘lin. hole. 
A B.A. threaded rod passing through 
these ebonite pillars holds the panel 
firmly in positión. 

It is, of course, essential to arrange 
that each positive high-tension ter- 
minal is connected to the flament circuit 
in the receiver through the usual 
2-mfd. condensers. 


used, having a resistance of 10 ohms to the yard. As 


under 1 lb. of wire is required, it should be purchased 
on two 4-Ib. reels and run on as a pair with the beginning 
ends joined together to produce a non-in- 
ductive winding, By nearly filling each 
slot, the resistance of approximately 450 


ohms per section is obtained. 


Assembly. 


Little need be said concerning the 
practical details of wiring up, except that 
to prevent induction between A.C. and 
D.C. circuits all leads should be wrapped 
with strips of lead foil, particularly 
The panel 


those on the control panel. 


itself is of in. ebonite, and carries 

nickel-plated plugs and sockets. Switch 

movements can be purchased on perce- 

lain bases and remounted. The use 

of ebonite shrouded terminals is advis- 

able. The meter (Sifam Electrical "B® Peta a add Diament heatle aaah e Cult in two sections. Primary 
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REACTION. 


The Principles Underlying Reaction Effects. 
By R. D. BANGAY. 


HE principle underlying ‘‘ reaction,’’ as it is usually 

| termed, is the utilisation of a small proportion 

of the energy liberated in the anode circuit by a 

given electrical effort applied to the grid to boost up or 

augment the effort in the grid circuit, thereby increasing 

the effective energy released in the anode circuit by the 
original effort applied to the grid. 

The possibility of making use of this principle depends, 
of course, upon the magnifying property of the valve, 
otherwise no advantage could possibly be gained by trans- 
ferring energy from one circuit to the other. Since, 
however, the energy released in the anode circuit is many 
times greater than the energy expended in the grid circuit, 
‘it is possible to divert a certain amount of the former 
from its ordinary channels without appreciable loss of 
signal strength, and, by adding this diverted energy to 
the incoming signal oscillations in the grid circuit, we 
obtain in the anode circuit an effect equal to that which 
would be produced by a correspondingly stronger signal. 


How is Energy Transferred ? 


The first point to examine is how this transfer of energy 
from the plate circuit to the grid circuit can be arranged 
for. In order that the oscillatory currents in the grid 
circuit can obtain any reinforcement from the energy 
liberated in the anode circuit, the frequency of the oscil- 
lations induced in the latter must obviously be the same 
as the frequency of the signal oscillations; moreover, 
these oscillations must also be in phase with the signal 
oscillations, otherwise they may tend to neutralise rather 
than augment the signal oscillations. 


c 
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Fig. 1.—A simple “ tuned anode '’ H.F. amplifier. 
Now, when the valve is being used as an H.F. magnifier, 


as, for example, in the circuit illustrated diagrammatically 
in Fig. 1, which shows a tuned anode circuit, it is quite 
obvious that the oscillations generated in the anode oscil- 
latory circuit C, L, will have the same frequency as the 
signal oscillations because the circuit is being impulsed 
by the anode current, which is controlled by the grid 
potential, which in turn is induced by the signal oscilla- 
tions. If, then, we detach a portion of this anode circuit 
and couple it magnetically to the aerial circuit, as shown 


A T2 


in Fig. 2, the conditions in the anode circuit will be un- 
disturbed, but now any oscillations induced in that circuit 
will obviously generate corresponding oscillatory E.M. F.'s 
in the grid circuit, which have exactly the same frequency 
as the signal oscillations. Provided, therefore, the 
E.M.F.’s due to the anode oscillations are in phase with 
those produced by the signal, they will assist the Jatter 
and thus produce the required result. ° 

The correct phase relation can easily be found by 
experiment, because, by winding the two coils, 7.¢. the 
aerial coil and the reaction coil in Fig. 
way, as shown in Fig. 3, we can reverse the phase relation 
either by reversing the connections to the reaction coil 
or by moving the reaction coil through half a revolution. 
thus reversing its position as shown in Fig. 4, or we can 
wind the two coils in opposite directions, as shown in 
Fig. 5. 

It will be found that the relative directions shown in 
Figs. 4 and 5 are correct for giving reaction, and that 


TO DETECTOR 


Fig. 2.—The amplifier of Fig. 1 arranged to give reaction effects. 
cs 


those shown in Fig. 3 will give ‘‘ anti-reaction.’’ Dif- 
ferent degrees of coupling can be obtained by moving the 
reaction coil nearer to or further away from the aerial 
coil, or by moving it through a quarter of a revolution. 


Reaction from the Detector. 


Exactly similar results can be obtained. when the valve 
is used as a detector, as, for example, in the circuit ilus- 
trated in Fig. 5, although in this case it is not quite so 
obvious why the currents in the anode circuit have the 
same frequency as the signal oscillations, because the 
currents passing through the telephones are low-frequency 


Figs. 3 & 4.—The effect of severe the polarity of the reectica 
c 
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2, in any given 
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Reaction.— 
currents resulting from the rectification of the modulated 
signal, | 

As explained in a previous article,’ however, the recti- 
fied currents delivered in the anode circuit of a rectifier 
consist of a series of high-frequency uni-directional im- 
pulses corresponding in frequency to that of the incoming 
signal, and it is only the electrical sluggishness of the 
telephone windings which integrate these consecutive im- 
pulses into an average current varying at low frequency. 
There is always, therefore, as we explained, a high- 
frequency component in the current flowing in the rectifier 
circuit. By providing a low impedance path for this H.F. 
component through the reaction coil we can obviously 
obtain the same effect as in the case of the tuned anode 
circuit. | 


Fig. 5.—-The reaction coil shown 
here is wound in the posite 


Fig.6.—A single valve receiver 
direction to that of Figs. 3 and 4. wi : 


th reaction. 


Such an arrangement is shown in Fig. 6, which illus- 


trates the circuits of a simple single valve receiver with 


reaction. os 
Path of the H.F. Currents. 


Remembering that the higher the frequency of the cur- 
rent, the lower the impedance offered by a given capacity, 
it will be seen that, by connecting the small condenser C,, 
known as the ‘‘ bye-pass’’ condenser, across the tele- 
phones, we can provide a low impedance path across the 
telephones for the high-frequency component without inter- 
fering with the low-frequency current flowing through 
the telephones, because to low audio frequencies this con- 
denser will offer a very high impedance. ‘This condenser, 
however, must be kept small, about o.oor5 mfd. for 
wavelengths up to 2,000 or 3,000 metres. If it is made 
much larger than this it will not offer a high enough 
impedance to the low-frequency telephone currents, which 
would then tend to flow through the condenser instead of 
through the telephone windings. The condenser C, is 
connected across the anode battery to allow the H.F. 
component an easy path across the battery, thereby obviat- 
ing the internal -resistance of the battery. In this case 
there is no question of shunting the telephone current, and 
therefore the condenser may have a large capacity. In 
fact, the larger the capacity of this condenser the better 
it will then act as a reservoir for feeding the whole of 
the anode circuit, and to a large extent neutralise the 
resistance of the battery for the telephone currents as well 
as for the H.F. component. With this arrangement ‘it 
will be seen that the high-frequency component will have 
a perfectly free path from the plate through the reaction 
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coil R, through the condensers C, and C,.. back to the 
filament. 


Oscillations Induced in Tuned Circuits. 

We may now examine what is the effect of reaction on 
the incoming signal. The amplitude of the current 
generated in the anode circuit is, as we know, dependent - 
on the amplitude of the E.M.F. impressed on the grid ; 
also for a given current in the anode circuit the amplitude 
of the E.M.F. impressed on the grid by the anode circuit 
will depend upon the coupling between the reaction coil 
and the grid circuit. 

Let us take, first of all, the case when the reaction 
coupling is reduced to zero, and let us assume, for the 
sake of simplicity, that the incoming signal consists of a 
short group of undamped waves, as indicated by the 
curve A in Fig. 7. The resulting oscillations in the tuned 
aerial circuit of the receiver are shown by the curve B 
in Fig. 7, where it will be seen that, due to the effect of 
resonance, the oscillations gradually build up to a certain 
maximum during the first four or five cycles of the in- 
coming signal, after which they remain constant for the 
duration of the signal, because the energy lost per cycle 


‘in the resistance of the aerial circuit at that amplitude 
) is equal to the energy gained per cycle from the incoming | 


waves. As soon as the signal ceases the oscillations in 


the aerial gradually die down owing to the resistance 


losses in that circuit, which are now no longer made good 
by the signal. If the losses in the aerial circuit were 
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Fig. 7.—The effect of reaction on the oscillations set up by an 
incoming signal. 
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Reaction.— 
less, obviously the signals would build up during a 
greater number of cycles and to a greater amplitude, and 
would also take longer to die down. In other words, the 


‘“ damping ’’ of the circuit would be less than that- 


indicated. 
Effects of Reaction. 

Now let us suppose we introduce a certain amount of 
reaction by coupling the reaction coil to the aerial cir- 
cuit. It will be clear that in this case, during the time 
that the signal is acting on the aerial, the aerial 
circuit will receive energy both from the signal and from 
the anode circuit, and, consequently, the oscillations will 
build up to a greater amplitude (than in the case when 
„there was no reaction) before the energy lost per cycle in 
- the aerial circuit is equal to the total energy received per 
cycle from the signal and from the anode circuit. More- 
over, when the signal ceases, the oscillations will not die 
down so rapidly as in the case where there was no re- 
action, because, although the aerial circuit no longer re- 
ceives energy from the signal to make good the 
losses in it, it still receives energy from the 
anode circuit at each cycle, and therefore, unlike 
the previous case, the energy lost is now par- 
tially made good. This is illustrated diagrammatic- 
ally by the curve C in Fig. 7, where, for the sake of 
easy comparison, we have also indicated by dotted lines 
the oscillations shown at B, when there was no reaction. 
It will be seen from this curve that we have increased 
both the amplitude and the persistence of the oscilla- 
tions generated by a given signal in the aerial. In fact, 
we have accomplished practically the same result as if 
we had decreased the damping of the circuit, and, there- 
fore, besides increasing the strength of the signal, we have 
increased the sharpness of tuning. 

In the foregoing example, we have 
assumed that the amount of energy 
received per cycle by the aerial circuit 
from the anode circuit, during the 
dying down period, is less than the 
energy lost per cycle in the aerial 
circuit. Suppose, however, we in- 
crease the reaction still further until 
the amount of energy received by the 
aerial circuit from the anode circuit 
is sufficient to replace all the energy 
lost in the aerial circuit. It is not 
difficult to see that in that case, when 
the incoming signal ceases, 7.¢. after 
the moment Y, the aerial oscillations 
will not die down at all, but will con- 
tinue to oscillate indefinitely as illus. 
trated by the curve D in Fig. 7. 
When this condition exists the valve 
is said to be oscillating. 

There is an important point to 
notice which we have not yet referred 
to. During the period when the 
signal is acting on the aerial, /.c. 
during the period X Y in the case 
indicated by the curve B, the oscilla- 
tions in the anode circuit are con- 
trolled entirely by the incoming 
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signal, and therefore have the same frequency as the 
signal. But when the signal ceases, obviously the oscil- 
lations are no longer controlled by the signal, and there- 
fore during the dying down period, z.e. from Y to Z, 
the circuit will oscillate to its own natural frequency. If 
the circuit happens to be exactly in tune with the incoming 
signal, then its natural frequency will be the same as that 
of the signal, and consequently there will be no change of 
frequency, but if, on the other hand, it happens to be 
slightly out of tune, then there will be a correspondingly 
slight change of frequency immediately the signal ceases. 
In the cases illustrated by the curves B and C this slight 
change of frequency is of no particular importance. But 
in the case when the reaction is increased to the oscillating 
point, as indicated by the curve D, it will be seen that 
since the frequency of the oscillations is now controlled 


Fig. 8.—The formaticn of beat notes. 


entirely by the natural frequency of the oscillatory 
circuit, if the tuning of the oscillatory circuit is 
varied the frequency of the oscillations will be adjusted 
accordingly. Suppose, therefore, the circuits happen to 
be slightly out of tune with the incoming signal, the result 
will be that the phase relation between the incoming signal 
and the anode oscillations, instead of being always in 
phase, will continually vary, as shown diagrammatically 
in Fig. 8, where at the moment X they are in phase 
and at the moment Z they are in antiphase. Thus 
the oscillatjons due to reaction will at one instant add 
themselves to the signal oscillations, 
causing an increase in the resulting 
telephone current, and at the next 
instant they will tend to neutralise 
the signal oscillations, causing a de- 
crease in the resulting telephone 
current. 

The frequency at which this in- 
crease and decrease take place de- 
pends obviously upon the difference 
between the frequencies of the two 


the signal frequency remains- con- 


of the oscillatory circuits. When the 
oscillations comes within the audible 
scale of frequencies it produces a 
musical note in the telephones, which 
varies in pitch as the tuning of the 
circuits is altered. This note will 
drown any sound modulations in the 
received signal, and therefore make 
the reception of telephone signals 
impossible. Unfortunately, it also 
interferes with neighbouring re- 
ceivers, because the oscillations 
generated in the aerial circuit are 
radiated by the aerial. 
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difference between the two sets of 


ha h a n e aa 


JUNE 17th, 1925. 


605 


A Section Devoted to New Ideas and Practical Devices. 


AN EFFICIENT EARTH PLATE. 


The necessity of making a soldered 
joint between the earth lead and 
earth plate may be obviated by the 
following method. 

A strip about 2 inches wide and 
long enough to reach to the surface 
of the ground is cut along one edge 
of the plate. A wooden stake of 
suitable length is then driven into the 
ground at the side of the hole previ- 
ously prepared for the earth plate. 
The strip is then bent vertical and se- 
cured to the stake with copper bind- 
ing wire. A terminal is screwed into 
the wood through the top of the 
strip, to which the earth lead may be 
attached. 


An earth plate connection which eliminates 
soldered joints. 


If trouble should develop in the 
earth system it is certain to be located 
above ground, and it is not necessary 
to unearth the plate to examine joints 
below the ground level.—C. C. B. H. 
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AN EMERGENCY CRYSTAL SET. 


This attachment was constructed 
with the object of providing some 
means of hearing the conclusion of 
an important transmission in the 
event of the failure of the valve set, 
say, through accumulator running 
down. 

The crystal detector and a pair of 

g 


terminals are fixed to the upper side 
of an ebonite panel of suitable dimen- 
sions. To the under side of’ the 


Emergency detector unit for use in 
valve receivers. 


panel are screwed four valve pins 
arranged in the usual manner. ‘The 
crystal detector and the telephone ter- 
minals are connected in series across 
the grid and —I..T. valve pins. 

The unit is plugged into the first 
valveholder in the set, when it will 
be seen that the crystal and tele- 
phones are connected across the 
A.T.I. If the first valve is a de- 
tector it may be advisable to remove 
the grid leak and short circuit the 
grid condenser.—C. F. 
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WINDING DUO-LATERAL COILS. 

Coils wound with silk- or cotton- 
covered wire are generally treated 
with paraffin wax or shellac varnish 
with the object of excluding moisture 
from the absorbent covering and in- 
creasing the mechanical strength of 
the finished coil. It 1s customary to 
wind the coil first and then to im- 
merse it in a bath of wax or varnish, 
finally shaking out any excess of 
liquid that may be lodged between 
the turns. While this shaking cer- 
tainly removes much of the liquid, it 
cannot dislodge that which clings by 
capillary attraction to the points 
where wires cross, say, in a duo- 
lateral coil. It is at these points 


where the presence of a solid di- 
electric is mast likely to increase the 
self-capacity of a coil, and any 
method which will prevent an excess 
of varnish from collecting here would 
greatly improve the quality of the 
finished coil. | 

It is a very good plan to pass the . 
wire through a bath of the insulating 
liquid as it passes from the spool to 
the winding machine. Any excess of 
liquid is wiped off by the felt pads 
at the outgoing end of the bath, just 
sufficient being retained in the ab-- 
sorbent covering to make the turns 
of wire adhere to each other. 

The bath has a very useful appli- 
cation in connection with the winding 
of duolateral coils on the special 
machines sold for the purpose by 
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Bath for treating cotton and silk-—covered 


@ 
several well-known firms. There is 
often difficulty in winding with very 
fine wire owing to the fact that the 
lower portions of the coil collapse 
under the pressure of the upper 
layers. A certain amount of tension 
is essential if the wave form of the 
winding is to be maintained, and it 
happens that the tension which will 
just ensure correct winding is also 
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just sufficient to cause the coil to col- 
lapse. The obvious remedy is to 
strengthen the lower layers by bind- 
ing the turns together with wax or 
varnish before the upper layers are 
completed. This can be carried out 
with complete success by passing the 
wire through a bath of hot paraffin 
wax. The copper wire retains the 
heat it acquired while passing 
through the bath, and thus keeps the 
wax soft until the wire has passed on 
to the coil. By the time the upper 
layers are reached, those at the 
bottom of the coil have cooled and set 
quite firmly, and a perfect coil re- 
sults. The rate òf cooling should be 
regulated according to the tempera- 
ture of the bath by varying the dis- 
tance between the bath and the wind- 
ing machine. If a metal arm is em- 
ployed in the winder to guide the 
wire on to the coil, this should be 
warmed slightly, otherwise it will 
conduct the heat away from the wire 
before it reaches the coil. The ap- 
pearance of shavings of paraffin wax 
at the point where the wire passes 
over the arm may be taken as an in- 
dication that the arm is too cold.— 
A. P. H. 
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A FORMER FOR LOW LOSS COILS. 


A very efficient tuning coil for 
short wavelengths can be wound on 
the former illustrated in the diagram. 
Two pieces of hardwood or three-ply 
wood are cut to the dimensions given, 
and fitted. together to form a frame. 
The central slot should be reversed in 
one of the members in order that the 
winding slots in both arms may open 
on the same side. Bare or enamel- 
covered coprer wire should be used 
‘for the winding, and where the wire 
passes through a slot a short length 


Efficient air-spaced coil. 


of systolex is used to space the turns. 

If the coil contains a large amount of 

Wire, it 1s convenient to split open 

the systoflex in order to fit it on to 
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the wire; for small coils the systoflex 
lengths may be slipped over the end 
of the wire. The winding is com- 


-menced in the slot nearest the centre - 


of the former, and each slot should 
hold a single layer of turns.—B. H. 
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COIL HOLDERS WITH SLOW MOTION. 

The coil holder mounting illus- 
trated in the diagram is not difficult 
to make, and, while giving a micro- 
meter control of the movement of the 
coil, does not involve the use of gear 
wheels. 

The hand lever is pivoted at C to 
one of the coil holder brackets, and 
carries a terminal A which is fitted 


An easily constructed device for producing 
critical adjustment to a moving coil. 


with a spring washer and is free to 
rotate. Through the centre hole in 
this terminal passes a rod which is 
fixed: to the coil holder spindle bv 
the collar B. The parts are so pro- 
portioned that the distance AC is 
equal to the distance BC. Under 
these conditions it can easily be shown 
that the angular movement of the 
coil holder is exactly half that of the 
hand lever. | 

The coil can be securely locked in 
any desired position by tightening 
the terminal A.—G. C. 

0000 A 
MOUNTING CRYSTALS. 

When making comparative tests of 

crystals. it is convenient to have some 
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method of rapidly changing the 
crystals. It is very difficult to com- 
pare signal strengths if much time is 
occupied in changing the crystals. 


Spring mounting for testing crystals. 


Two strips of hard brass or phos- 
phor-bronze are bent at right angles 
to form brackets which are subse- 
quently screwed to a base board 
Holes are drilled in each spring 
through which pass short lengths of 
stiff brass wire fitted at the ends with 
knobs of some insulating material. 
By pressing on these knobs, the 
crystal is quickly released. 

Contamination of the surface of the 
crystals through continual handling is 
avoided if a short piece of copper wire 
is twisted round each crystal.— 
P. J. P. i 
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DRILLING GLASS. 


Having tried several methods ot 
drilling glass with the object of find- 
ing a suitable method of fixing a lead- 
in insulator in a window pane, the 
writer found that the following was 
superior to those involving the appli- - 
cation of heat. 

A tube of soft copper or brass is 
chosen with an external diameter 
equal to the diameter of the hole re- 
quired. The tube is mounted in a drill 
brace and applied to the window pane 
through a flat piece of wood regis- 
tered against the window frame and 
drilled to take the tube. The end of 
the tube is smeared periodically with 
Richford's coarse grinding compound 
which acts as the cutting medium. 

Unless the window pane is sup- 
ported at the back the pressure ap- 
plied must not be very great, and the 
process will be rather slow. The 
result obtained, however, is well 
worth the trouble taken. and radial 
cracks are not likely to develop as in 
other methods.—R. W. H. 
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An Application of Radio to 


Life=saving in Mines. 


T has frequently been asserted by writers in the 
Press that by far the most important aspect of 
wireless lies in its application ta life-saving at sea, 

and that such usages as the broadcasting of speech and 
music, and even the transmission of important commercial 
messages are of only secondary importance when com- 
pared with the first-named function. ‘That this is uni- 
versally recognised to be so is amply demonstrated by 
the fact that, by international agreement, distress mes- 
sages from ships at sea assume priority, not only over 
commercial traffic, but also over the most important naval 
and military trafiic of the ether. Upon the frst intima- 
tion of a message of distress all stations are required to 
cease transmitting immediately, no matter how important 
the messages they may be transmitting, under very heavy 
penalties for non-compliance. 

Twenty years or so ago radiating and receiving mes- 
sages of distress was the only really practical usage to 
which wireless could be put, since the science was not 
then sufficiently developed to be of any real value in 
handling commercial traffic. 

Although the march of progress has completely changed 
all this, and wireless is to-day one of the most useful 
and adaptable methods of ‘commumeation known to 
man, yet the supreme importance and right of way of the 
S.O.S. call remain unassailed. This is as it should 
be, of course; but the general public still seem to have 
the idea firmly rooted in their minds that the only ways 
in which wireless can be applied to life-saving is in the 
establishment of communication with distressed travellers 
of the sea, and latterly of the air. 


A New Application of Wireless. 


There is, however, another class of the general com- 
munity who, in moments of unforeseen disaster, are as 
completely cut off from their fellowmen as were formerly 
the passengers and crews of vessels who, by reason of 
tempest or other emergency, were in danger of destruc- 
tion. It is to this class of the community that wireless 
comes once more as a boon and a blessing, enabling lives 
to be saved which, before the advent of this compara- 
tively new application of wireless, were doomed to almost 
certain death. This class of the community, to whom 
wireless now means so much, is the great army of workers 
in the world’s coalmines. Anyone who is a diligent 
student of the daily Press will, time and again, have 
read reports of explosions in coal mines in which parties 
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of men, working at considerable distances from the mine- 
shaft, were completely cut off from any means of egress 
by the collapse of portions of the mine workings. 
Strenuous efforts are immediately made to reach the 
entombed men by digging operations, but these operations 
are hampered by the fact that no communication, except 
in rare Circumstances, can be established with those who 
have been so suddenly cut off from the outer world, and 


consequently much time is usually wasted in futile dig- 


ging in the wrong direction, and frequently when the 
men are eventually located it is too late. Had there 
been in the past some reliable method of communication, 
much time could have been saved by the rescuing party, 
since they would have been enabled to concentrate their 
efforts in the right direction, and so have reached the 
sufferers in time. Another important point is that the 
knowledge that communication could be had with the outer 
world and the surety that help was coming would have 
served to fortify the moral of the imprisoned men suffi- 
ciently to hold out until the rescue was completed. 

Nothing saps the moval of a man so quickly as com- 
plete darkness and complete isolation, and in this respect 
even one way of communication from the surface to the 
men would in the past have been of immense value in 
sustaining this moral. 


‘¢ Wired Wireless °: a Practical Solution. 


Many attempts were macle to employ the ordinary wired 
telephone, and in some cases this was successful, but it 
was actually very much of a broken reed, since the force 
of the explosion usually caused a breakage or a short- 
circuit of the wires in exactly that portion of the mine 
where its need was greatest. 

The difficulty has, however, been overcome by a special 
application of radio science which has come to be popu- 

A IQ 


we eae oer 


Wireless 
World 


Telephoning from the surface to the mine shaft. 


larly known under the name of ‘‘ wired wireless.” In 
this method of wireless the radio waves are not -broad- 
cast through the ether in the ordinary manner, but are 
made to follow cables or other metallic lines to their 
destination. They are, in fact, concentrated along these 
lines, and do not spread out broadcast in the ordinary 
manner. As is well known, there are various metallic 
conductors running throughout mine galleries, such as the 
metals of the trolley cars, the actual trolley wires them- 
selves, compressed air pipes, and other metallic conduc- 
tors, any and all of which can, in moments of emergency, 
be pressed into the service of ‘f wired wireless.” 


Vulnerability of Ordinary Telephony Systems. 


Now, although ordinary telephone wires are easily 
broken, it is extremely unlikely that the explosion would 
completely destroy all these metal conductors which we 
have mentioned, and, provided that any of them re- 
mains, it forms a convenient path for the radiations of the 
‘‘ wired wireless °’ transmitter. Even though the mine- 


shafts be completely blocked, it will nearly always be 


found that a complete metallic path through the mine 
shafting still exists up to the surface, twisted and con- 
torted though it may be. It has been found in actual 
experiment by the U.S. and French Governments, who 
are very much to the fore in this respect, that this system 
has a very large chance indeed of remaining intact after a 
violent explosion with its attendant caves-in of the 
valleries and passages of the mine. 

Of course, the question will at once be asked : ‘4 Why 
wired wireless?” Why not employ ordinary wireless, 
and so eliminate the still remaining very slight risk that 
all the metallic conductors might be destroyed? The 
answer is that it is all a question of power. In order to 
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transmit with reliability even a short distance through 
solid earth and rock would require a transmitter of con- 
siderable pawer, and this would mean bulky and compli- 
cated instruments. The disadvantage of bulk is obvious, 


apart from the fact that bulky instruments would run a 
greater risk of destruction by the explosion, and there 


is also the question of complicated operation, since it must 
not be forgotten that in moments of emergency the instal- 
lation is to be operated by men without technical or 
operating skill of any description. 

‘“ Wired wireless °’ has been found to be far the sim- 
plest and most reliable system of communication in mines. 
In tests recently made in America by the U.S. Bureau 
of Mines, no difficulty was experienced at all in receiving 
messages from a transmitting apparatus mounted on one 
of the electric mine locomotives, so long as the latter was 
in the vicinity of metallic carriers, although a depth of 
over 400ft. was reached. This system of wireless in- 
creases the range of a set to such an extent that a very 
small, compact, and simply operated low-power telephony 
transmitter can be used. 


Simplicity of New System. 


Another important fact to note is that the installation 
of this ‘‘ line-radio ’’ is extremely simple—much more so, 
in fact, than the installation of the present wired tele- 
phone system of many mines. The basic principle is to 
lay a wire about 2oft. in length along the ground, or to 
stretch it along a wall or roof, approximately parallel 
with some metallic carrier, or to couple the set to the 
actual metal carriers themselves through the intermediary 
of proper capacities and inductances. The actual ap- 


Experimental receiving set mounted on an electric locomotive 
down in the mine. 
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Wireless in Coalmines.— 
paratus of the ‘‘ line-radio ” 
apparatus is, of course, 
more complicated than that 
associated with the ordinary 
telephone, and its initial 
cost and upkeep will be 
‘somewhat higher also, but’ 
this will be amply compen- 
sated for by the elimination 
of the ordinary line tele- 
phone, since the installation 
can be used for communica- 
tions in the mine under ordi- 
nary normal conditions. The 
elimination of the telephone 
wires will also do away with 
the risk of interruption of 
communication, even under 
normal circumstances, due 
to the crossing of frayed 
Wire, with consequent short- 
circuiting troubles, which 
has been found to be preva- 
lent enough under ordinary 
working conditions, quite 
apart from any consideration 
of explosions and kindred 
catastrophes ; also space hitherto allowed for telephone 
Wires can be done away with, both in the interior and at 
the mouth of the mine. 

The men in the mine would soon become accustomed to 
operating the radio sets, which are quite simple to mani- 
pulate. There would, of course, have to'be a regular 
service for the care of the apparatus and frequent in- 
spections, but this would be a trivial matter when com- 
pared with the importance of the benefits obtained. A 
further advantage which ‘‘ line-radio ’’ has over the ordi- 
nary system is in its portability, since it could be in- 
Stantaneously brought into operation in small temporary 
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At present Belgium only possesses one broadcasting 
station, namely, that at Brussels, which transmits 
daily on a wavelength of 265 metres with an input of 
14 kilowatts. The station is owned by a private company 
working under a Government concession on similar lines 
to the B.B.C., income being derived from the sale 
of reciving licences, which are obtainable through the 
Post Office. These licences cost 20 francs per annum, 
or about 4s. 3d. at the present rate of exchange. There 


are no limitations as to the length of aerials, the only 


restriction imposed being a law prohibiting their erection 
over public thoroughfares. 

The question of building another broadcasting station 
has recently been raised by one of the leading journals, 
“le Soir,:? but so far there has been no outcome.- In 
the meantime full advantage is being taken of the pro- 
grammes provided by the high-powered stations of neigh- 
bouring countries, Chelmsford and Paris being especially 


popular. E 
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The wireless station associated with the mine. 


shafts or galleries without the necessity of laying down 
any wiring system. 

The use of radio in mines in the manner we have dis- 
cussed will undoubtedly in the near future rank only 
second in importance to that assumed by ordinary wire- 
less in establishing contact between ship and shore. In 
this country it has even been seriously discussed as to 
whether or not it would be an advantage to make it com- 
pulsory for each miner to carry his own radio set, and it 
scems to be abundantly clear that eventually radio ap- 
paratus will be as much a part of a mine’s equipment as 
now are blasting powder, picks and shovels. 


f BROADCASTING IN BELGIUM. 


The Government does not grant licences to amateurs for 
transmitting, but it would appear that in spite of this a 
certain amount of experimental work is carried ọut on the 
quiet. The interests of amateurs is looked after by the 
Radio Club Belge, which has branches in all the prin- 
cipal towns. It is hoped that before long this organisation 
will be instrumental in persuading the Government to 
grant licences to amateurs for transmission. So far the 
popularity of broadcasting is confined to the towns. 

The Belgians are enthusiastic in their appreciation of 
goods made in this country, but owing to the adverse rate 
of exchange the price is prohibitive, the cost of the British- 
made article being approximately three times that of the 
French or Belgian. For example, one can purchase a 
general purpose bright emitter valve for 18 francs (ż.e., 
about 3s. 9d.) and a dull emitter for 25 francs (i.e., 
about 5s. 3d.). One word of warning to the bargain 
seeker. There is a tax on valves taken out of the country. 

D. A. S. W. 
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Events of the ‘Week in Brief Review. 


GREEK WIRELESS CONCESSION. 

Amateur reception, with limitations, is 
now permitted in Greece, according to 
a recent decree. One of the clauses re- 
stricts reception to wavelengths below 
2,000 metres. 


oo0oo0o0 


GERMAN OPERA SINGERS AND 
BROADCASTING. 

It has been decided by the German 
Appeal Court that when an opera is 
broadcast the singers are entitled to de- 
mand a 10 per cent. increase in salary. 


oo0oo0o- 
` 


NEW SWEDISH D.F. STATION. 
The Swedish Telegraph Administration 
announces the opening of the direction 
finding station at Morup on June 15th. 


oo0oo0o0 


FREE WIRELESS COURSE IN FRANCE. 

A free public course in wireless tele- 
graphy and telephony is being given in 
Paris by the Conservatoire National des 
Arts et Métiers. The course covers both 
theory and practice, and includes lessons 
in wireless direction finding. 
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A close-up photograph of the 12-kilowatt transmitter. 
independent drive panel (in the centre), one main oscillator, and two modulator panels. 


NEW METAL FOR WIRELESS VALVES. 

According to a Copenhagen message, 
Professor Niels Bohr has succeeded in 
producing the elementary substance haf- 
nium, discovered by him in 1923, in metal 
form, but only two grammes have as yet 
been produced. A cheap method of pro- 
duction. is being sought so that it may be 
possible to use hafnium in the manufac- 
ture of wireless valves. 


ooo°o 


TWENTY-METRE RECEPTION IN 
CHINA. 


As we go to press we learn that signals 
on 20 metres transmitted by the Metro- 

litan Vickers Experimental Station 

2AC at Trafford Park have been picked 
up by an amateur, Mr. J. Rocka Saraiva, 
o 


Macao, near Hong Kong. Signals 
were received loud and clear on 
May 8th. 
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WIRELESS AND THE R.A.F. 


At the Royal Air Force pageant at 
Hendon on June 27th, it is possible that 
II.M. the King will give wireless tele- 
phone orders to aeroplanes in flight. 


NORWEGIAN WIRELESS EXHIBITION. 


An exhibition of wireless apparatus is 
to be held at Oslo from September Ist 
to 15th, under the auspices of the Radio 
Goods Dealers’ Association and the Nor- 
wegian Radio Union. Amateur apparatus 
will be included in the display. 


oo0oo0o 
SPURIOUS CONDENSER MARKINGS. 


A warning that the capacity markings 
on certain of thoir fixed condensers are 
being tampered with is issued by Messrs. 
The Dubilier Condenser Co., Ltd. The 
Company cites a recent case in which one 
of their condensers was received for test, 
having been stamped 0.0003 mfd., but 
obviously not of their marking. ` On test 
this condenser proved to have a capacity 
of 0.005 mfd. 


ooo0o0 
AERIALS AND PUBLIC HEALTH. 


An important provision in the Public 
Health Act was pa-sed on Thursday last 
by a Standing Cc.nmittee of the House 
of Lords. It provides that local authori- 
ties may make bye-laws— 

“For the prevention of danger or ob 
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Seen from left to right, there are two rectifier panels, me- 
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struction to persons using any street or 
public place from posts, wires, tubes, 
aerials, or any other apparatus in connec- 
tion with or for the purposes of wireless 
telegraphy or telephony installations, 
stretched or. placed, whether before or 


- -after the commencement of this section, 


on OF Over any premises, and liable to fall 
on to any street.” : 
“ Public place '* is intended to include 


. ahy park or garden to which the public ` 
. have access, with or without payment. 


' 
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CALL SIGN WITH TWO OWNERS ? 
Mr. J. F. Fish (2IN) of Blackpool, 

welcomes information regarding an un- 

known transmitter wifo is making use of 
his call sign. Two Belgian amateurs re- 
port reception of 2IN when the station 
was uot working. 
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ITALIAN DX WITH NEW ZEALAND. 


_ Two-way communication was estab- | 
lished between. IRG, the well-known sta- 


tion of Il Radiogiornale, Milan, and New 
Zealand 4AK on May lst, between 5.40 
and 7 a.m. (G.M.T.). The two stations 


operated on about 40 metres, and the 


power at LRG was 200 watts. 
oooo 


= UNKNOWN STATIONS. 

News of identity is desired regarding 
BAR, heard on 40-50 metres on May 
27th, and A8VA working on the same 
wavelength on May 3th. The identity of 
7M is also sought. 


ooco0o 


SCHOOL WIRELESS PRIZE. ` 
Two schools share the honour of carry- 
ing off the prize of five guineas offered 
by the British Broadcasting Company for 
the best scheme of school wireless work. 


- Many schools competed, and the task of 


juiging the entries was no easy one. The 
winters are: St. Paul’s School, Dork- 
ing (headmaster, Mr. R. J. Hibberd) and 
Acland Central School, London (head- 
master, Mr. F. Linecar). 


WIRELESS IN MOTOR i agers Capitalo Bicara. E 

a demonstration with the portable * Radiola,” prior to . ý 
pros 5 Excellent reception of thing goes well, 
the London station was obtained at Windermere. 


his start on the London—Edinburgh trial. 
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WIRELESS DISPLAY AT STOCKHOLM 


During the o week, Stockholm is . 


holding a wireless exhibition. In view of 
the fact that Russia, among other coun- 
tries, is exhibiting, it is expected that 
many novelties are on view, and reports 
are awaited with interest. Among the 
Russian exhibitors is the Radio Institute 
of Nijni-Novgorod, at. which research 
work is carried on by the celebrated 
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YOUR CALL SIGN? 


For the benefit of others as well as tkem- 
selves, amateur transmitters are earnestly 
requested fo co-operate in the preparation 
of reliable information regarding call 
signs, etc., by forwarding full particulars 
of their stations to the Editor of “The 
Wireless World,” 139-140, Fleet Streel, 
London, E.C.4.° 


Russian professors Lossev and Bont- 
Brujewitz. l 

An attractive item among the exhibits 
ìs the display of amateur transmitters 
under the auspices of the Scandinavian 
Radio Relay League. 


oo0oo0o0 i 

WIRELESS ON THE “LONDON T 

EDINBURGH.” : 

The experiences of a competitor with a 
portable wireless set in the famous “ Lon- 
don to Edinburgh ” motor run have been 
interestingly described by Captain 
Richard Twelvetrees, who left London on 
May 29th by car, bound for Edinburgh, 
carrying with him a “Radiola ” portable 
set. 

After many attempts to incorporate 
wireless apparatus as a permanent fixture 
in the car, Capt. Twelvetrees came to the 
conclusion that the best solution is a 


really efficient and compact portable set. _ 


The “ Radiola,’’. together with a frame 


aerial, was therefore taken, and as a result 
Capt. Twelvetrees, his fellow-passengers, 


and many other competitors were able to 


enjoy an impromptu concert from 2LO 


until Biggleswade 
was reached. 

On the return 
journey, after the set 
ad been subjected to 
the severest buffet- 
ing owing to the 
roughness of the 
roads, it was tuned- 
in on 2LO at Winder- 
mere, 260 miles dis- 
tant, and gave per- 
fect results. The 
stability of the set 
was remarkable, and 


occasional. 


~ 
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HOPE IN IRISH | 

FREE STATE. 
The native optim- 
ism of the country 
is expressed by the 
Irish Times, which 
says: “ʻIf every- 


broadcasting in the 


fading was only . 


COMPRESSED EFFICIENCY. The 

problem. of space has been dealt with 

very effectively in designing the Marconi 

A.D.6 aircraft apparatus, seen in this 
photograph. 


Free State will begin this side of 
Christmas.” l 

As a site for the Dublin broadcasting 
station, a militáry barracks on the 
northera outskirts of the city has been 
selected. According to the Secretary of 
the Irish Post Office, it is hoped to broad- 
cast the very best of English and other 
programmes. It remains to be seen, how- 
ever, whether the existing cable from 
England to the Irish Free State is suit- 
able for-musical reproduction. 
; ©0000 


THE MARCONI—SYKES MICROPHONE. 

In the Wireless World of May 6th and 
15th reference was made to the above 
instPument, which was erroneously de- 
scribed as the ‘‘Round-Sykes” micro- 
phone. It is, of course, correctly known 
as the ‘‘Marconi-Sykes ° microphone, 
and we regret the mistake. 

In the last paragraph on page 46 of our 
issue of May 6th it was stated that the 
microphone in‘question was evolved from 
that in use by the B.B.C. in 1923. This 
is an error, as the Marconi-Sykes micro- 
phone was developéd before that date. 

ooo0oo0o 


DO YOU WANT A WIRELESS 
STATION? 


The British Admiralty wireless station 
near St. John’s, Newfoundland, is for 
sale. Built during the war at a cost of 
£50,000, this station is now more or less 
obsolete, and will be sold either whole or 
in parts. | : 

ooo0oo0o 
THE THERLA CONDENSER, 

The sole agents of the Therla con- 
densers, referred to on page 559 of our 
issue. of June 3rd, are Messrs. Sel-ezi 
Wireless Supplies Co., Ltd., 6, Greek 
Street, W.1. 
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FUELO DAY 


with a Portable | 
Transmitter. 


Enterprise of London Radio 
Societies. 


HE long range experiments -of 
Saturday-Sunday, 6-7th instant, 
with portable field apparatus, con- 

ducted by the Golders Green and Hendon 
Radio Society, assisted by the Houns- 
low and District and the Inland Revenue 
Radio Societies, have attracted consider- 
able interest. | 

Owing to the magnitude of the under- 
taking—the biggest organised outdoor test 
ever yet conducted by amateurs—-details 
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The transmitting and receiving equiprcent at Mill Hill. 


of results achieved will not be available for some weeks to come, since New Zealand, Australia, South Africa. 
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The transmitting set in Mr. Woodhams’ caravan, which was loaned for the occasion. 
Mr. Maurice Child is at the key and Mr. Woodhams behind. 
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U.S.A., Italy, France, and 
other countries participated. 

The call sign G5CT be- 
longing to Mr. W. J. Tur- 
berville-Crewe, the hon secre- 
tary, of the Golders Green 
Society, was used by a port- 
able station at Mill Hill, 
and, despite an electrical 
storm, which lasted from 
midnight until the small 
hours of ‘the Sunday 
morning, rendering recep- 
tion ‘difficult, attempts were 
made to raise an American 
first district amateur, who 
was reported replying. 

The equipment consisted 
of two Hartley coupled 
transmitters, working on 45 
and 175 metres -respectively, 
the apparatus being com- 
pletely self-contained, even 
to the detail of accumulator 
charging plant. 

Mr. -Woodhams, of the 
Park Motor Co., London, 
placed a luxurious caravan, 
lorry, and car at the disposal 
of the Society, and this was 
used for the 45-metre station. 
The power valve was a 
T250, and this, together 
with a battery of Ur and 
U3 rectifying valves, were 
provided by the Marconi- 
Osram Valve Co.; in fact, 
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Field Day with a Portable Transmitter.— 


the whole of the valve equipment for trans- 
mitters and receivers was of that make. 

An ingenious device provided H.T. 
supply and proved completely satisfactory. 
The. near-side back tyre was removed 
from the Sunbeam car, and a belt drive 
taken to a Telefunken alternator deliver- 
ing 250 watts at roo volts. This feed 
was stepped up to 3,000 volts through a 
Dubilier oil transformer, and led to the 
rectifying unit. By an overhead cable 
this rectified H.T. was also available at 
the 175-metre station, situated some 150 
yards away; but, during the night, this 
power cable was disconnected and utilised 
to feed current from the caravan for the 
lighting of the tent which housed the long- 
wave gear. This latter transmitter, which 
was used primarily for intercommunica- 


whilst the 45-metre set carried on with the 
serious work, operated meanwhile with an 
Evershed and Vignoles hand generator 
which gave yeoman service. 

By means of a relay key—the one used 
last year in the train experiments of the 
Radio Society of Great Britain, both stations could be 
linked up and c.w. transmissions sent out on the two wave- 
lengths simultaneously. - 

The experiments were made possible through the 
kindness of the G.E.C., Zeniths, Dubilier, Evershed, 
Peranne, McMichael, Portable Utilities, Ltd., and 


ua 


The complete equipment of the portable station, showing the caravan which housed the 
transmitter and the generating set. 


“summer months. 


The method adopted for running the Telefunken H.T. generator. 


several other manufacturers, who loaned 
apparatus. : 

The enterprise shown by these societies sets an example 
which other societies would do well to follow during the 
When a number of societies combine 
forces there is every. opportunity for organising a most 

successful field day It is 
always essential that such an 
event should be well organ- 
ised, especially where inter- 
communication between two 
‘or more points is the aim. 
A little more attention to this 
point will often prevent fail- 
ure. The interest of the 
event to some members can 
always be enhanced by pay-.- 
ing’ attention also to the 
social possibilities which an 
outdoor event provides. 

It is interesting to note 
that one of the results of 
these tests will constitute a 
record of historical interest, 
if confirmation is received, 
as for the first time America 
has been raised by means of 
portable field apparatus 
operating on short wave and 
with a power of only 150 
watts. 

Further tests are, we 
understand, to be carried out 
in the course of a few 
_ weeks. 


valuable 
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` results. 
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` A Review of the Latest Products of the Manufacturers. 


A SUPPLE-BLADED VARIABLE 
CONDENSER. - 


An unusual departure in variable con- 
denser design has recently appeared on 
the French market. It consists of a semi- 


cyiindrical fixed plate, faced with mica, 


A French variable condenser of unusual 


while the spindle, which is rotated by 
the dial, actuates an arm to which is 
attached a piece of fine bronze gauze. 
As the spindle revolves the gauze is 
caused to wind upon the surface of the 
mica, thus producing a capacity change. 
A vernier control is arranged for by a 
concentric knob operating a second arm, 
and to which is attached only a thin strip 
of gauze, so that when brought into 
contact with the face of the fixed plate 
only a small change in the total capacity 
This condenser is manufactured 
by J. Lagarrigue, 50, Avenue Galieni, 
Bagnolet, Seine. 
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A USEFUL VALVE HOLDER. 

It is no longer the adopted practice 
when fixing valve ~ 
holders to an in- 
rear pei panel to 
employ a_ type 
witch projects, Nee 
in so doing the 
height of the valves 
is increased, there- 
by adding nearly 
an inch to the 
total height of Goa 


the receiving 7 ee 
set. Where A fush e valve 
holder which‘does not 


ape is limited, 
short stems rre 
Inserted directly 
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need tapped holes for 
securing to the in- 
strument panel. 


‘used to support the fixed plates. 


into the anel, and to avoid the 
necessity for making tapped holes 
Messrs. J. N. Hewett and Co., 315- 


517, High Road, Chiswick, have intro- 
duced a pattern which makes use of an 
ebonite plate which is attached beneath 
the panel. This plate has four tapped 
holes, and the valve stems, in passing 
through clearance holes in the panel, 
engage on the plate, and are thus held 
securely in position. ~ 
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A NEW ORMOND CONDENSER. 


The Ormond Engineering Co. has 
always shown considerable enterprise in 
the marketing of reliable variable con- 
densers at moderate prices. 

Certain developments have revently taken 
place in receiver condenser design, and 
these haye at once been incorporated in 


A new pattern Ormond condenser. 


the new type condenser which is now 
offered. The principal aim in this new 
instrument has been limit losses by 
suitably distributing the electrostatic 
strain through the insulating materials 
The 
moving plates moreover, are no longer 
insulated from the end mounting pieces, 
and thus the spindle and end ylates can 
be arranged to be connected on the earth 
side of the circuit. 

A good feature of the new condenser is 
that a plain spindle is fitted through the 
main bearing, whilst the dial which is of 
a new and attractive design, is held in 
position by means of a set-screw. 


THE PYE CHOKE AND THE PYE 
TRANSFORMER. 


When a valve of the power type is 
employed in the final stage of a low- 


Messrs. Pye's low-frequency choke coil. 


frequency amplifier, it is usually not satis- 
factory to connect a loud-speaker directiy 
in the plate circuit, for the plate current 
may at times be quite considerable. It 
is advisable to employ an arrangement 
which prevents the steady plate current 
passing through the instrument. There 


The “ Pye” transformer. 
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are two usual methods of doing this: in 
one a transformer is used, and in the 
second method a choke and condenser may 
be employed to form a filter. An excel. 
lent transformer is illustrated here, and is 
suitable for 2,000 ohms loud-speakers: The 
choke is quite suitable for use in a filter 
circuit and for a choke-coupled amplifier. 

These components are made by Messrs. 
G. W. Pye, of Cambridge. 
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THE GENERAL ELECTRIC CO.’S 
LOUD-SPEAKER. 

The Gecophone lond-speaker has one 
or two unusual features which indi- 
cate that a good deal of care was 
taken in its design. In the first 
place, the reproducer itself is housed in 
a case of massive construction, and the 
position of the diaphragm with respect 
to the poles of the permanent magnet may 


be critically adjusted by moving the lever. 


which projects through the side-of the 
case. The second point of interest is the 
provision of four terminals, by means of 


which the coils of the 
instrument may be con- 


nected in series or 
parallel. It is recom- 
mended that when the 
loud-speaker is fed from 
a valve having a relatively 
high impedance—such, 
for instance, as the 
D.E.R. or D.E.6—the 
coils of the instrument be 
connected in sei es. When 
the last valve of the 
amplifier is of the low 


impedance type, such ar 
the L.8.5, D.E.5, 
B.4, etc., the wind- 


ings should prefer- 
ably be joined in 
parallel. Às both 
coils are wound to a 


resistance of 2,000 
ohms, the total re- 
sistance is 4,000 
The Gecophone Ohms when they are 
loud speaker. connected in series, 
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and 1,000 ohms when they are in parallel. 
With the latter connection the current 
passing through the individual windings 
is approximately half that when they are 
joined in series. 

The horn is of ebonite. with a metal 
cap fitted to the end which fits the open- 
ing of the housing of the mechanism. It 
is of large size, and of rather peculiar 
shape, as is shown by the illustration. 
When tested the instrument was found 
to give good reproduction, to be sensitive 
to weak signals, and not easily overloaded. 
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SOLDERING FLUX. 


A specimen of liquid soldering fluid 
has been received from the Zenith Super- 
Flux Co., 78, Commercial Road, South- 
ampton. 

It is quite satisfactory for causing 
solder to readily take upon metal surfaces, 
and can be recommended for instrument 
work where there is no objection to the 
use of soldering fluxes other than resin. 
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THE “ONDIA’? WAVEMETER. 


Only a limited number of reasonably 
priced wavemeters are available on the 


amateur market, and the new ‘“‘ Ondia’’ 


wavemeter marketed by Messrs. Good- 
child and Partners, Ltd., 58, Eagle Street, 
W.€.1, is an instrument which is parti- 
cularly suited for elementary home ex- 
perimental work and can be used for the 
purpose of tuning a receiver by means of 
its buzzer, or for determining the wave- 
length of a transmitter with the aid of 
the small glow-lamp with which it is 
fitted. It is of simple construction, and 
is tuned by means of a variable con- 
denser, and the wavelength range is 
covered by seven plug-in inductances. 

Five tuning charts are supplied with 
the instrument, covering a wavelength 
range from 25 to 4,900 metres. An un- 
usual feature of the instrument is the 
provision of additional terminals, so that. 
inductance and capacity measurements can 
be made by the substitution process. 


The ** Ondia'’’ wave- 
meter, suitable for 
inductance and cap- 
acity determinations 
as well as tuning 
receiving and trans- 
mitting apparatus. 
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THE “ ACME ” FILAMENT RHEOSTAT. 


The Acme Production Co.. Ltd., Smeth- 


wick, Birmingham, have recently added a. 


filament rheostat of neat design to their 
series of components. 

A feature of particular interest in the 
design is the method which has been 
adopted for making contact with the re- 
sistance wire. The contact arm, which is 
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The **Acme’’ filament resistance with 
i whee! contact. 


specially shaped, is cut from spring 
material, and carries at its extremity a 
small wheel pressing against the inside 
of the resistance coil. The result is a 
positive contact which is perfectly smooth 
in action and which does not tend to 
displace the turns in the resistance coil. 

The resistance element. is wound on a 
flat strip of bent resisting material fitting 
in an annular groove in the moulded body 
of the rheostat. A long bearing is pro- 
vided for the spindle, and the bearing 
bush, with one of the terminals already 
screwed into the side, is embedded as an 
‘insert ” during the process of mould- 
ing. An extremely fine thread is cut on 
the bearing, and a suitable nut provided 
for ‘‘ one-hole’’ fixing. 

The rheostat is well finished and is neat 


in appearance, the moulding being ap- 


proximately 2in. in diameter. Two resist- 
ance values are available—15 ohms and 20 
ohms, the retail prices being 3s. 9d. and 
4s. respectively. 
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NEWS FROM 
THE CLUBS. 


Secretaries of Local Clubs are invited 

to send in for publication club news 

of general interest. All photographs 
published will be paid for. 


Croydon Wireless and Physical Society. 

An outstanding feature of the Society’s 
Summer Programme is the number of 
visits to places of interest which have 
been arranged. By kind permission of Mr. 
E. H. Shaughnessy, O.B.E., M.I.4@.E., 
members of the Society will visit the 
Northolt Radio Station on Wednesday, 
July 15th. Another interesting fixture is 
that arranged for August 15th, when, by 
courtesy of the Chief Engineer of the 
Metropolitan District Railway Co., a visit 
will be made to the Lots Road Power 
Station. | | 

It is also proposed to visit the M.O. 
Valve Company's works, Brook Green, 
Hammersmith, on September ‘17th, and 
further particulars will be announced in 
due course. 

Hon. Secretary: Mr. H. T. P. Gee, 61 
and 52, Chancery Lane, W.C.2. 
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Worthing Wireless Society. 


As many as 250 people were present at 
the inaugural meeting of the Worthing 
Wireless Society on Tuesday, May 26th, 
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Demonstrating a five-valve receiver and portable transmitter. The North Middlesex is 


one of the oldest clubs, havin 


been formed in 1914. 


Mr. H. A. Green, Hon. Secretary 


of the Club, is seen on the extreme right. 


FORTHCOMING EVENTS. 
WEDNESDAY, JUNE 17th. 
Golders Green and Hendon Radio Society.— 
: At 8 p.m. At the Club House, Willi- 
? field Way, N.W.11. Demonstration with 
: the Society's apparatus. 
SATURDAY, JUNE 20th. 
Eastern Metropolitan Group of Affiliated 
Societics.—Field Day. 
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The transmitting room of B7, one of the most active of Belgian amateur transmitters. 


The owner is 


- Constantin Haumont, Traffic Man 
Congrés, Brussels. The transmitting apparatus; WINE 
o 


er of Réseau Belge, 11, Rue du 
is home-made, employs a power 


0 watts. 
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when Captain P. P. Eckersley, Chief 
Engineer of the B.B.C., delivered a lec- 
ture on “‘The History of Broadcasting 
in Britain.” 

In opening his remarks, Captain 
Eckersley stated emphatically that broad- 
casting did not start in America, and he 
proceded to describe the earliest broad- 
casting experiments, which were carried 
out at Chelmsford in 1919, when Dame 
Nellie Melba contributed to the ‘‘pro- 
eran one mee a timo 

roadcasting was temporari ro ‘ 
British amateurs kept the “flag per 
until, after urgent entreaties, the Post- 
master-General gave permission for the 
erection of a 250-watt experimental broad- 
casting station at Writtle, Essex. After 
countless difficulties and disagreements, 
the idea of a British Broadcasting Com- 
pany was conceived, embodying the many 
firms who simultaneously sought to ob- 
tain broadcasting rights. The result was 
the present system of unified broadcasting 
control in this country, differing so 
greatly from the confused state of affairs 
in America. 

The lecturer concluded with remarks 
on the upkeep of broadcasting stations, 
and in referring to the new high power 
station at Daventry, regretted that the 
abandonment of Chelmsford might mean 
poorer crystal reception on the south 
coast. He assured his hearers, however, 
that plans were in’hand for improving 
reception in the district. 

In the course of a short speech on be- 
half of the Radio Society of Great 
Britain, Mr. H. A. Rock urged all present 
to join the Worthing Society, and so serve 
the best interests of all members of the 
community. 
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OW that the shorter waves are being used by 
N amateur, broadcast, and commercial stations in 
all parts of the world there is a demand for 
short-wave receivers. Such astounding results have been 
obtained that it is obvious that the short waves have come 
to stay. 

The receiver here described represents eighteen months’ 
work on short-wave reception. No claim is made to 
novelties, but there are a few points included which are 
too often neglected. These, together with the design and 
adjustment of the receiver, form the major part of this 
article, 
the writer attributes his good reception only to 
the small details and not to an exceptionally 
high aerial nor to an exceptionally- good pair 
of ears. Much of the long-distance work has 
been done while using a single earpiece which was truly 
on its last legs. It was a Brown’s ‘f A” type earpiece, 
almost totally demagnetised, and its diaphragm had been 
repaired with a piece of tissue paper. Moreover, only 
one winding was used, the other having burned out. The 
aerial was at first a single wire 7oft. long and 30 ft. 
high, but was changed to a 4-wire cage 30ft. long and 
30ft. high. Both were very badly screened, being well 
below the tops of the neighbouring houses and trees. The 
receiver itself, therefore, was unusually efficient. Being 
now somewhat more interested, we- will consider Fig. r. 
This is an ordinary single-valve reacting receiver, which no 
doubt will be regarded as being unsuitable for very short 


At first sight they may appear unnecessary, but 
‘very short waves. 
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NOTES ON SHORT WAVE RECEPTION. 
Description of an Effective Receiver for Short Wave Work. 
By S: K. LEWER, 6LJ. 


wave work. We will, however, consider each point in 


detail. The most vital point is the tuner. The more 
simple it is the better. Let us investigate the tuner step 
by step. 


In the days before broadcasting the single-circuit tuner 
shown in Fig. 2 was in common use, and worked fairly 
well. When the lower waves were being tuned the coil 
became so small that oscillation could be maintained only 
with difficulty.. Then a modification was introduced, 
Fig. 3. The inductance in the grid circuit was kept 
large, but the aerial was tapped on a lower point on 
the coil. The circuit works remarkably well down to 
This is closely connected with the 
Reinartz tuner. In order to make the tuner more selec- 
tive the aerial section of the coil was separated. This 


_brings us to the familiar loose-coupled tuner shown in 


Fig. 1.—A single valve re- 

ceiver having tuned aerlal 

and secondary circuits with 
magnetic reaction.- 


Fig. 2.—A single circuit 
receiver with reaction. 
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Notes on Short Wave Reception.— 

Fig. 1, which works very effectively down to about 10 
metres. Of course, on waves below, say, 50 metres sufh- 
cient aerial coupling may be obtained by running the 
aerial within a few inches of the secondary coil. The 
coupling effects on the very low waves are somewhat 
remarkable: We often hear of the reception òf a 
station a thousand or so miles 
away without aerial or earth. 
In many cases a large 
amount of energy is passed 
to the set by the aerial 
switch. Even when the aerial 
and earth leads are discon- 
nected and allowed to swing 
clear of the set the signals 
miay still be audible, since 
the aerial re-radiates all 
waves that are near its 
fundamental. To return to the tuner: we have decided 
that the best form of tuner is the loose-coupled type, 
the secondary of which must be tuned, but the primary 
may be untuned. 


Fig. 3—A modification of 
fig. 2: the aerial is con- 
nected throu a condenser 


to a tap on tuning coil. . 


Adjustable Reaction. 

Reaction is always a desirable feature on short waves. 
Capacitative reaction has apparently been generally dis- 
carded. Inductive reaction is very effective and has been 
made to operate on waves of 1 or 2 metres. In most 
cases the straightforward form, as in Fig. 1, is used. 
In this system there is one troublesome disadvantage. 
Every time the reaction coil is moved the wavelength of 
the secondary circuit shifts about, and searching for weak 
stations 1s made very difficult. For the successful opera- 
tion of a tuner it is necessary that the operator should 
‘“know where he is” or get the '‘ knack ” of the thing. 
It is well nigh impossible to do this if the wavelength 
cannot be easily controlled at all times. 

Some amateurs seek other methods of controlling 


the oscillation. There are three methods. The 
first is very well known: it is the tuning of 
the reaction coil with æ = small variable con- 
denser. It is efficient and has very few faults. Another 


way is to‘tune the aerial circuit- in conjunction with the 
secondary circuit. In order to stop oscillation the series 


Fig. 4.—When magnetic re- 

action is employed it is 

better to couple the reaction 

coil to the filament end of 

secondary n as indicated 
ere. 


condenser in the aerial circuit is varied until that circuit 


Fig. 5.—A circuit of the 
Hartley type. 


is nearly in resonance with the secondary circuit. In this 
way energy is absorbed and oscillation ceases. The 
control is smooth, and the method has an advantage in 
that the aerial circuit is tuned as closely as possible under 
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the circumstances to the received wave. If the reaction 
coil is coupled closer, then the aerial circuit may be tuned 
exactly to the received wave. The increase in signal 
strength on short waves, however, is very slight. The 
coupling of the aerial coil could, of course, be varied, 
but this varies the wavelength of the secondary circuit 
because one end of the secondary coil is connected to the 
aerial coil. The aerial coil, therefore, acts as 
part of a variable condenser. The lead from the 
secondary coil to earth stabilises the tuner in some manner, 
and it is better not to dispense with it. Another method 
of controlling oscillation is to vary the shunting capacity 
across the phones or the primary of the intervalve trans- 
former in the detector anode circuit. A condenser of © 
about 0.001 mfd. maximum capacity will be required. It 


has the enormous advantage of having very little effect 


upon the wavelength. 


a Good Tuner. 


Now consider Fig. 4, which is the same as Fig. 1, | 
except for a change in the position of the anode circuit. 
Incidentally, the circuit might always be drawn in this 
form, since it reminds one of the fact that the reaction 
coil should be placed at the filament end of the 


Fig. 6.—Shunt reaction con- Fig. 7.—The Reinartz re- 


nected to a single valve 


reacting receiver. ceiver. 


secondary. By taking the lead from the bottom of the 
secondary coil to the junction of the phones and the 
reaction coil, instead of to the filment, we get a Hartley 
circuit, Fig. 5. This is the circuit that results when the 
filament of the H.F. valve in a tuned-anode circuit is 
not heated. One coil with taps may be used. The circuit 
is very efficient and works well on extremely low waves. 

In these methods of obtaining oscillation ‘‘ series reac- 
tion ’’ has been used. ‘‘ Parallel” or ‘‘ shunt ” reaction 
is equally effective and perhaps a little more easily con- 
trolled. Fig. 6 shows the usual circuit fitted with shunt 
reaction. The circuit is exactly the same as the Reinartz 
circuit, which is usually drawn in the form shown in 
Fig. 7. This has been so often described that only its 
relation to the usual circuit will be mentioned here. The 
Hartley, fitted with shunt reaction, as in Fig. 8, is a 
very efficient all-round short wave tuner. Tuners with 
switching arrangements should be avoided. 

If you wish to test a new tuner, stick to it and get 
On the other 
hand, if you want a circuit which you know will give 
results, try the one shown in Figs. 1 or 8. ‘They are 
equally effective, and the question will be decided by 
the type of coils to be used, since the Hartley secondary 
coil (Fig. 8) must be tapped. 
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Notes on Short Wave Reception.— l 
Being provided with a reliable and efficient tuner, we 
may reasonably hope to be able to tune in all manner of 
good things if we have a detector. But the detector must 
also be efficient. If the detector is to be efficient, it must 
be treated carefully. an this is meant that it must have 
, the correct normal grid 
potential, correct anode volt- 
age, and correct filament 
temperature. These can 
only be found by experiment. 
The points to be remembered 
when testing valves are that 
no two valves require exactly 
the same potentials, and that 
it is utterly. ahis for 
the human ear ‘to™ defect 
wig SR a slight changes in fhe inten- 
sity of loud sounds. When testing, always listen to very 
weak stations—after having made certain that no fading 
occurs, Speaking generally of valves of the usual 
makes, any valve may be made to operate with reason- 
able effectiveness as a detector. Cheap foreign valves are 
often exceptionally good. The grid condenser is 
very important. 
mfd capacity is suitable, providing 
it has a good dielectric. The grid 
leak is often a source of trouble, 
and is generally the cause of many 
disturbing noises in the phones. 
Most of the variable type are not 
satisfactory—they are too variable. 
Fixed leaks are more satisfactory. 
A single-valve receiver never pro- 
duces really strong signals, although 
its range may be extraordinary. A 
_ low-frequency amplifier will in- 
crease the audibility of all stations 
and will increase the range. Until 
recently there was a general idea 
that if a station could not be heard 
on one valve, then it could not be 
heard with any number of 
L.F. amplifiers added. That 
was partly true, however, 
because the station may be 
inaudible on one valve, just 
audible with one L.F. amplifier, and yet may be 
lost in the mush with a second amplifier. It seems 
absurd to limit the capabilities of the detector +3 the 
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Fig. 9—Connections of the writer's receiver. 
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sensitivity of the -operator's ear or to that of his phones. 
One L.F. amplifier is apparently the limit for good DX 
reception. With two, very strong signals may be obtained, 
but the weak ones are lost. The less said about H.F. 
amplification on short waves the better. 

For the L.F. valve, any hard one seems to Pe well, 
but great care must be taken of its operating conditions, 
as in the case of the detector. If or!y code work is to 
be done a transformer with a high ratio, say 1: 10, 
should be used if possible. The writer once tried a one- 
inch spark coil and found that it amplified remarkably 
well, considering the extremely low impedance primary. 
Results should be very good if a new primary of three 
or four thousand turns of No. 40 D.S.C. is put on. A 
little capacity across the primary would probably be 
helpful. The point is to amplify the signals at one fre- 


` quency ; which is really much easier to do than to amplify 


all frequencies equally at once. 

The circuit used at present at the writer’ s station is 
shown in Fig. 9, and the tuner is the same as that shown 
in Fig. 1. The reader will see that separate H.T. tap- 
pings are used. These are absolutely necessary. / The 
filament circuit is represented as it is arranged in 
-pe receiver, which is illustrated in Figs. 10 and 


DETECTOR 


Fig. 10.—Layout of the twc-valve 
receiver. C, and Cp» are the aerial 
and secondary circuit tuning con- 
densers ; L, the aerial coil; L, the 
secondary coil ; Ls the reaction 
coil; G.C. the grid condenser ; 
G.L. the grid leak and C, the by- 
pass condenser. A and B are a 


pair of resistance wires on which the filament and grid leads are tapped. 


Il. By using this system it is a amp matter 
to try all possible filament and grid connections, 
and consequently to be certain that each valve is 
working at its highest efficiency. It is not generally 
realised that different grid potentials may be obtained by 
connecting the grid lead to various points on the filament 
circuit. Fig. 12 illustrates this. Of course, intermediate 
potentials could be obtained by tapping the junctions of 
the cells in the accumulator. With the filament circuit 
so accessible it is a simple matter to adjust the valves, 
and any jerkiness in the oscillation, known as “‘ overlap,” 
may readily be eliminated. The receiver is most sen- 
sitive when it is just oscillating, and if oscillation starts 
and ceases with a click, it is impossible to adjust the 
set correctly. 


The value of the H.T. will depend to a very great 
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extent upon the particular valve, but, at any rate, volt- 
ages above 50 are rather apt to make the set noisy. 
Attempts should be made to reduce the natural noise as 
much as possible without reducing the efficiency. In 
searching for the source of extraneous noise, the possi- 
bility of a faulty valve should not be overlooked. It will 
be found that a slight hiss is present with most valves 
even when the characteristics are perfectly normal. For 
special long-distance work, therefore, the valves should 
be selected for silent operation as well as for exceptional 
rectifying and amplifying properties. An H.T. battery ‘ 
built up of accumulator cells is to be recommended both 
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Fig. 11.—End view of the set, showing the closed ctreult and 

aerial coils. The smaller coil is joined in the aerial circuit. 
on account of its silent operation and its low internal 
resistance. When an H.T. battery of the ordinary dry 
cell type is used, reservoir condensers each of about 
1 mfd. capacity connected between each +H.T. tapping 
and —H.T. are recommended. Noises are often cause] - 
by a loose contact in a filament rheostat. 


_ Lowestoft. 

British :—2FU, 2FM, 2GY, 2KU, 2LZ, 
2MM, 204A, 5DA, 5HS, 5LF, 5NN, SSI, 
5SZ, 6GH, 6QB, 6RW, 6XJ. French :— 
8BA, 8BN, 8DKU, 8DKV, 8DU, 8FZ, 


Zealand and Australia on a single vaive. 


ee eee eee eee ES Pee ee Peers Peer ere eer Cee ere ee ee rere reer. A 


Calls Heard. 
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A few details of the coils and condensers may be use- 
ful. C, in the figures should have a maximum capacity 
of about 0.0005 mfd., C, 0.0001 to 0.0003 mfd., 
C, 0.0003 mfd. L; may consist of one turn of any thick 
wire for waves below roo m. and three or four turns for 
waves above 100 m. The secondary coil E, must be 
efficient. The less the solid: supporting - material the 
better. The writer uses a basket-weave coil (see Zhe 


“Wireless World, page 566, No. 285), consisting of twenty- 


five turns of No. 16 D.C.C. ona diameter of 4in. A 
tap is taken at every fifth 
turn simply by twisting up a 
short length of the wire and 
baring it. The reaction coil 
is one of the basket-weave 
type of twenty turns of No. 
20 D.C.C. tapped every five 
turns on a diameter of 24in. 
In conclusion, the writer 
would mention some of his 
results as a proof of the 
efficiency of the apparatus. 
During 1924 alone over e) ) 
1,000 different American Fig. 13—Four values of grid 
and Canadian amateurs, in- Pies may be obtained as showa 
cluding thirty on or near the 
Pacific Coast, were heard. The list includes stations in 
all the nine American and five Canadian districts. 
Two Mexican amateurs, BX and 1B, have often been 


, readable from a somewhat inefficient home-made loud- 


speaker. Signals have also been received from WNP 
(near North Pole), Mesopotamia, Argentine, Chile, New 
Sev eral of the 
well-known American stations have heen heard as late as 
mid-day when the entire intervening ‘distance has been in 
daylight. The Americans are also received at good 


strength on 40 and 20 metres. 


Shildon, Co. Durham. 

British :—2PP, 2VX, 2FB,. 2NJ, 
2DR, 50C, 5MA, 5JK, 5XS; 5RW, 5S], 
6AL, 6MX, 61G, 6MP, 6TD, 6RM. 

H. VICKERS. 


8II, 8MU, 8NG, 80M, 8RG, 8RLH, 8S0, 
8VT, 8ZC, 8XAX, 10KZ. 
4JN, ` 4TU, OCDJ. Finnish :—FN, 
2CFN, 5NQF. Spanish :—E AR2. 
Italian . —1AM, 1FP, 1MT, 1RE, 3RM. 


Swiss:—H9BR. Mosu-—GHH1. Un- 
known :—J2 (90 metres, pure C.W.). . 
(0-v-1.) P. SAVAGE. 

Sheffield. 


French ;—8AB, 8AQ, 8BN, 8CK, 8CT, 
8DE, 8EM, 8EN, 8ER, 8EV, 8FC, 8FK, 
8GG, 8GK, 8GL, 8GN, 8GO, 8GP, 8JB, 
8MN, 8MT, 8NK, 80K, 8PL, 8RF, 8RG, 
8RO, 8SG, 8WK, 8WZ, 8XR, 8ZM, 8ALG, 
8HSG, 8HSO, 8MJM, 8RLH, 8SQZ, 
8SSU, 8SSV. American :—1CME, 1CRU, 
1GA, 1I. 1YB, 2AFP, 2BY, 2KX, 2RQO, 
3AJD, NKF, WGH. 

(0-v-1.) 


Leytonstone, Ell. 

French :—8AB, 8CO, 8GB, 8G1, 8GN 
81I, 8UD. Dutch: -—OBA, OGC, OLL, 
ORE. American:—1CRE, 1WB, 4FZ, 


9DZ. 
(0-v-0.) H. S. Woopsovse (2AHY). 
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Belgian :— ` : 


Extracts from Readers’ 
Logs. 
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East Aberthaw, near Cardiff. 


British :—2AUC, 2CC, 2DX, 2FM, 
2FU, 2JU, 2LZ, 2MM, 2NB, 2TA, 2WJ, 


5KO, 5LF, 5MO, 5NN, 50K, 5TZ, 5JD, 


5UQ, 6FG, 6LJ, 6NF, 6RW, 6TD, 6US, 
6UV. Swiss :—9AD, 9LA. American:— 
U1CX, U1AM, U2XI, U2CZA. . 

(0-v-0.) C. Prosser (2ACK). 
Royal Oak, Michigan, U.S.A. l 

British:—5NF, 2JF, 6OX 2SH, 
2AWK, 2ZO0O, 5KO, 5K, 6RV, 6PL, 
QAX. French -—8AB. 8AJ, SBC, 8CO, 
83S, 8BU, 8CK, 8BB. ` Dutch ONL, 
OLL, 0BQ. Spanish :—EAR1. 

Rost. L. MııLer (U8DOO). 

Wimborne, Dorset. 

British :—2BE, 2FM, 2NS, 5NM, 


5NN, 5PZ. W. A. CRIBB. 
(All below 150 metres.) 


West Norwood, London; S.E.27. 

British :—201, ' 2HD, 2NE, 20Y, 
2SW, 2AWP, 2BAX, SHT, 5HZ, 5UG, 
5VL, 5ZR, 6FV, 6d J, 6JV. 60K, 6MX, 
6UT, 6YD. L. F. ALDOUS. 


Lowestoft, Suffolk. 


British :—2AG, 2AV, 2GD, 21H, 


2KZ,  2QM, ORF, 2UG, 5HA, 5WI, 
5XY, 6BR, 6CH. 

(0-v-1) P. L. Savace (2MA). 
Felsted, Essex. 

Great Britain :—2AB, 2DR, 260, 


2JH, 2JN, 2JB, 2JF, 2KG. LC, 2Ly, 


2MC, 2MJ, 2MK, 2M8, 2NB, 2NJ, 
200, 2PP; 2QD, 28U, 285W, 2TO. 
2UV, 2X0, 2YZ, 2ZB, 5BH, SCT. 
5DK, 5HA, 5HX, 5JX, 5LP, 5MA. 
50C, 50K, 50X, 5PU, 5RB, SRC, 
5SA, 5SI, 5TV, 5TZ, 5ZA, 6AL 
6BO, 6DVS, 6GH, 6GM, 6KJ, 6MP. 


6QB, 6RM, 6SV, 6TD, 6US, 6UT, 
6UV, 6YG, 6YR. 


J. C. EVERETT. 
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BROADCASTING IN SPAIN. 
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HE inauguration of the 
| broadcasting station 
at Barcelona dates 
back to November of last 
year. The existence of the 
station is actually due to the 
efforts of a group of en- 
thusiasts who, in 1923, 
founded the magazine 
‘* Radiosola,’’ which served 
to enhance public interest in 
broadcasting as a powerful 
instrument of progress. <A The Barcelona broadcastin 
broadcasting organisation j 
was soon formed, and the president, Senor J. M. de 
Guillén, was delegated to study broadcasting methods in 
other countries. ` The present efficient administration is 
largely the result of those efforts. 

Installed by the S.A. Telephones Bell, concessionaires 
for the International Western Electric Co., the station 
occupies a suite of rooms in the Hotel Colon, which is 
seen iri the uppermost photograph. A power of ï kilo- 
watt is employed, and transmissions are carried out on a 


et > 


(Above) A view in the contro! 
room the Barcelona broad- 
casting station. It is under- 
stood that the present apparatus, 
manufactured by the Western 
Electric Co., Ltd., is to be re- 
placed by the same Company 
with more powerful plant em- 
ploying a modified system of 
modulation, which is expected to 
yield interesting results. 
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(Below) The studio at Barcelona. 
The usual method of draping is 
' used to overcome echo effects. 


station occupies a commandin 
the photograph. 


OUDOT 


aaiiii 


position in the Hotel Colon, seen 
The studio is just under the cupola. 


wavelength of 325 metres, the call sign EAJ1 being em- 
ployed. In the meantime, arrangements are being made 


for the installation of plant, also of Western, Electric 


origin, of considerably greater power than that at present 
in use, according to an announcement made by the broad- 
casting authorities. It is understood that this system 
makes use of a modified method of modulation differing 
from the usual choke control arrangement, and listeners 
will look forward with interest to the performance of the 
new transmitter, particularly 
over long ranges. The 
station authorities are hope- 
ful that the station will be 
heard in all parts of Europe 
and America. 

A land line connects the 
Hotel Colon with the Grand 
‘Theatre du Licée, and dur- 
ing the opera season listeners 
receive a generous share of 
the performances. 
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VALVES. 


M.O. Valves Repaired by G.W.I., Ltd. : 5 


/ 

HE life of a valve, at any rate of the bright 
emitters, is, in almost every case, determined by 
the filament. Its decease may have been prema- 

turely caused by, say, accidental overheating, or .it may 
be due to normal old age; but in practically every case 
filament burn-out is the cause of a valve becoming un- 
serviceable. Valves are still fairly expensive components, 
in spite of the recent reductions, and if a satisfactory 
repair can be effected at a moderate charge, such a 
service will make an instant appeal, more especially to 
the man who operates multi-valve sets. It is essential, 
however, that the repair be satisfactory in all respects, 
and the valve must be as good as when it left the maker. 

One of the pioneer firms to undèrtake the work of 
replacing valve filaments was Messrs. G.W.I., Ltd. 
From small beginnings a large business -has been built 
up, and to-day a modern well- equipped factory | is devoted 
to this class of work. 

They have recently supplied us with samples of their 
work for test purposes, and, judging from the valves 
submitted, it would seem that this firm is open to repair 
any type of either dull or bright emitters. 

A special process, we are told, is employed, which 
includes replacing the old interior into a completely new 
glass bulb, the latter being stamped ‘‘ G.W.I. repaired 
valve.” Each valve is then submitted to careful tests 


before being returned to the owner. 
` 


Results of Tests. 


The first valve we tried was a repaired M.O. D.E.R. 
Its filament rating, as given by the makers, is, of course, 
1.8-2.0 volts, o.4 ampere, but the label attached to the 
repaired specimen gave the following particulars: Fila- 
ment volts, 1.8-2.0; current, 0.25 ampere average. 

The filament current is thus about one-half that of a 
new valve, which in itself is an advantage, although 
additional resistance will have to be inserted if other 
than one 2-volt accumulator is used for filament heating. 
The table below gives our complete test figures for the 
valve :— : 


M.O. D.E.R. 
; (Repaired by @.W.I., Ltd.) 


Filament Volts, 1.8. Filament Current, 0.19 amperes. 
Emission (total), Milliamps. 7.2. Filament Efficiency, 21 milliamps. per watt 


Plate Grid Plate’ Ampli- Plate 
Plate Current. Bias. Current. fication Impedance. 
Volts. M iltiamps. Volts. Milliamps. Factor. Uhms. 
40 | 07 ~1 0.44 | 9.0 | 42,500 
60 1.26 —2 0.73 9.1 7,000 
RO 1.9 -3 1.02 9.25 33,300 
100 2.7 —4d 1.37 9.25 31,000 


1 Plate current when grid is biased to the value of Col. IIT. 


The next valve of the series was an M.O. R.5V., for 
which the maker’s rating is filament volts, 5.0; current, 
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o.7 ampere. Filament tests on d ; 
the repaired sample gave the : —— o: 

following results :— ; : 

Milliamps : 
Volts . Amps Emission : 

4.0 0.45 0.28 : 

5.0 0.505 2.2 ; 

5.5 0.53 5.9 ; 

6.0. 0.555 11.1 ; 


from which it will be seen that 
the minimum working filament 
voltage for the repaired valve 
is 5.5, as against the maker’s ; 
5.0. Actually, however, this is 
a matter of small moment, as 
in either case a 6-volt L.T. 
battery must be used. 
complete test figures for this valve are given in the 
table 


Yi 


The glass se a are 


: uniform size for ail 
> classes of valves. 


SOC TOMS OSEOR EER asasereoes seen sereOeesdeseserenegred 


M.O. RSV. 
(Repaired by @.W.1., Ltd.) 
Filament Current, 0.53 amp. 
Filament Efficiency, 2 milliamps. per wat 


Filament Volts, 5.5 
Emission (fota]), Miliamps. 5.9. 


Plate Grid Plate! Ampli- Plate 

Plate Current. Bias. Current. fication Impedance. 
Volts Milliamps. Volts. Milliamps. Factor. UObms. 

40 0.83 —ł 0.58 10.0 42,300 

60 1.4 —2 0.855 9.9 36,500 

80 2.1 —3 1.13 9.9 35,000 
100 2.8 —4 1.45 9.9 33,000 
120 3.55 -5 1.76 9.9 30,700 


1 Plate current when grid is biased to the value of Col. IHI. 


The last type submitted to us was an M.O. R., lamen’ 
tests producing the following results :— À 


Milliamps 
Volts Amps. Emission 
3.0 0. 1.4 
7 3.6 l 0.445 6.0 
4.0 0.467 11.0 


For this sample, then, the filament voltage should not 
exceed 3.6. Ample emission is obtained at this figure, 
which, if exceeded, will considerably shorten the life. 

Complete test figures are appended. 


M.O. R. 
(Repaired by @.W.i., Ltd.) 


Filament Current, 0.445 amp. 
Filament Efficiency, 3.75 milliamps. per watt. 


Filament Volts, 3.6. 
Emission (total), Milliamps. 6. 


Plate Grid Plate! Ampli- Plate 

Plate | Current. Bias. Current. fication Impedance. 
Volts, Milliamps. Volts. Milliamps. Factor. Ohms. 
40 0.66 —1 0.48 7.75 48,400 
60 1.14 —2 0.75 8.0 43,500 
80 1.68 —3 1.06 7.7 37,000 
100 2.24 —4 1.4 7.7 37,000 
120 2.78 —5 1.75 7.7 36,500 


1 Plate Current when grid is hiased to value of Col. HI. 
The appearance and finish of these repaired valves is 


quite up to the standard of the actual makers, and, pro- 
perly used, should give long service to the user. 
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SAVOY HILL 


No Increase in Power. 

The report of the coming increase in 
power of certain stations can for the 
present be dismissed. , Manchester pro- 


vides the most recent case, where an in- 
crease in power to ten kilowatts is fore 
shadowed. No steps are being taken to 
alter the power of the B.B.C. main 
stations in the meantime. 


VY L 


Pending Daventry’s Performance. 

The company wili, 1 understand, wait 
until the effect of the transmission 
from the new 3XX at Daventry has been 
ascertained, and until the broadcast- 
ing stations on the Continent which 
are to use more power than British sta- 
tions have been erected. It must also 
be borne in mind that many wireiess 
stations on the coast are using a maxi- 
mum power of 14 kilowatts. Even if the 
power of several of the broadcasting 
stations were only doubled, t.e., raised to 
3 kilowatts, it might have a serious effect 


on wireless telegraph stations. 
09000 


Room for Improvement. 

There is still room for improvement in 
the vocabulary of wireless terms. Vis tors 
to the B.B.C. studios have noticed a 
framed message on the walls to the effect 
that when it is necessary to refer to 
broadcast in the past tense, the word 
“broadcast ° should be used, and not 
“ broadcasted,” although on one famous 
occasion a prominent person identified 
with broadcasting interests used the term 
" broadcasted ” in public. 

Qa000 


“Listener ’’ or “ Listener-In ” P 

Some sections of the newspaper Press 
retain the term “‘listener-in,’’ and avoid 
printing merely ‘‘listener.’’ It does, in- 
deed, sound ambiguous to say ‘‘ Listeners 
will hear so-and-so,” when obviously 
what is meant is wireless listeners, or 
some such qualifying phrase. 


0000 ` 
Suggestions Wanted. 
Other suggestions which have been 
made in substitution of the word 


“ listener” are ‘‘audist,’’ *‘inlistor,” 
and ‘‘ receptor.” I think that readers of 
The Wireless World can do better than 
this. 

0000 
Broadcasting of Plays. 

Little need be said about the agreement 
between the B.B.C. and the Theatrical 
Managers’ Association. It is recognised 
that during the controversy of eighteen 


FUTURE FEATURES. 
Sunday, June 21st. 


Lonpon.—9 p.m., De Groot and 
the Piccadilly Orchestra. 
BIRMINGHAM.—9 p.m., Radio Fan- 
tasy, No. 5, “Sweet o’ The 

Year.” 

MANCHESTER.—2.30 p.m., Inaugural 
Ceremony of the Manchester 
and Salford Motor Lifeboat 
Relayed from Trafford Wharf. 


Monday, June- 22nd. 

Lonnon.—8 p.m., Popular Classics 
and Drama. 

Birnmincuam.—8 p.m., A Pro- 
gramme of French and Italian 
Music. 

Mancnester.—8 p.m., Light Ciassi- 
cal Music and a Play. 

NewcastLe.—8 p.m., “ Trilby.” 

Tuesday, June 23rd. 


ALt Srations (except 5XX).—8 
p.m., A Midsummer Night’s 
Dream. 


Wednesday, June 24th. 
MAaNCHESTER.—8 p.m., The 4th Edi- 
tion of “The 7.30 Revue.” 


NeEwcastLe.—8 p.m., Verdi and 
‘“ Christopher Columbus.”’ 

Grascow. — 8 p.m., Beethoven 
Masterpieces. 

Betrast.—7.30 p.m., Symphony 
Concert. 


Thursday, June 25th. 
Lonpon.—8 p.m., “Daily Graphic ” 
Concert. S.B. to all Stations. 
Friday, June 26th. 


BrremıxcHam.—8 p.m., An Hour. : 
with the Classics. 
Swansea.—8 p.m., 6th Aber- 


ystwyth Festival of Music. 
ABERDEEN.—8 p.m., Light Opera 
and Musical Comedy. 
Saturday, June 27th. 
Lonpon. —6 p.m., Transmission 
from a Mine, and Popular 
Programme. 
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TOPICALITIES. 


months or more the situation has been so 
delicate that the broadcasting authorities 
have carefully refrained from taking any 
action which might be inimical to the 
theatrical interests, although it would 
have been possible for them to broadcast 
some plays without reference to the Agso- 
ciation.. Now the feeling on both sides 
is one of extreme thankfulness that the 
air has been cleared. 
0000 

The Agreement. 

The agreement itself does little beyond 
pave the way to negotiations over in- 
dividual plays and discussions with those 
interested in those particular plays. 
Nothing is compulsory on either side, and 
if any serious difficulty arises at any time 
it will be settled by a Committee of four 
representatives of the theatre managers 
and two representatives of the B.B.C.; 
and the services of an arbitrator will be 
called into requisition if and when the 


necessity arises. 
200 


A Fitting Conclusion. 

The B.B.C. are making an interesting 
Sunday evening experiment. They pro- 
pose to wind up the Sunday transmissions 
on a solemn note, more in keeping with 
the character of the Sabbath. The line cf 
thought is in the direction of broadcasting 
a hymn as a solo. On a recent Sunday 
evening a Station Director sang the 
hymn, ‘‘ Nearer My God to Thee,” to 
Carey's setting, with organ and piano 
accompaniment. It would be useful to 
know the opinions of listeners on this 
development. It has been suggested in . 
some quarters that, following the lighter 
music of an hotel orchestra, this final 
item is, perhaps, too strong a contrast. 

0000 


Outside Broadcasting. 

Not every artist agrees with the inten- 
tion of the-B.B.C. to increase the num- 
ber of outside broadcasts. A good deal 
of capital has been made out of the fact 
that artists are usually inspired by a 
visible audience and can adapt their per- 
formance to the apparent effect on 
listeners who are present in the flesh; 
but there is another aspect of the matter 
to be considered. For instance, one con- 
cert artist of international repute has 
declared that he prefers the“ solitude of 
the studio rather than the adulation of 
the crowded concert hall, and would 
willingly forgo the plaudits of concert- 
goers for the sake of the self-containment 
of his artistic temperament. “I like,” 
he says, “that ‘shut-in’ feeling which 
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is so essential to the highest artistic 
expression. I have never gut over that 
fesling of acute consciousness tf my 
audience. Before the microphone. how- 
ever, the spell is never broken. There, 


singing to an unseen audience, I have no 


antagonisms to fight against. That is 
why I prefer studio broadcasting.” 
| ocooo 


Wavelengths. | 

Official circles are’ considering an altera- 
tion in the wavelength of a wireless tele- 
graph station on the South Coast. The 
proposal is to remove the station from 
its present wavelength to one some three 
hundred metres above the broadcast 
waveband. The matter has beén under 
consideration for two years past, and the 
decision, when it is definitely taken, will 
be of the greatest importance to listeners 
on the South Coast. 

cooo 


Good Work by Amateurs. 

It is also understood that a number of 
amateurs are at present engaged in ex- 
perimental day transmissions with the 
object of bringing the quality of daytime 
transmission up to the level of that of 
the night hours. Much useful work can, 
of course, be done in that direction. 

, l ©0000 
The Prime Minister. 

A photograph of exceptional interest. 
was taken of Mr. Baldwin in the studio 
ou the’ occasion of his last broadcast. 
The Prime Minister is looking particu- 
larly despondent, and on studying the 
picture it is discovered that he is without 
his favourite pipe. On the wall behind 
him the following notice in large letters 
is conspicudus :—‘‘ Smoking in Studio is 
Not Permitted.” 
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G od Speakers. 

On the subject of Mr. Ballwin. several 
letters have been, received at headquarters 
to the effect that the voices of both the 
King.and Mr. Baldwin can be heard much 
better than ladies’ voices, though occa- 
sionally a particular lady is referred to 
as being very good. One listener sug-- 
gested that the B.B.C. should persuade 
the Prime Minister to speak more fre- 
quently on this account. 


` 
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Licences. | 

New that the number of receiving 
licences is reaching the million-and-a-half 
mark, the subjoined table of the progress 
during the past eighteen months, showing 
the monthly increase, is of value:— > 


1924. Licences. 1924. Licences. 
January ». 636,139 October 997,673 
February 692,556 November 1,082,270 
March 720,895 December 1,140,112 
April 770,793 
May... .. 804,936 1925. Licences. 
June .. .. 821,413 January 1,191,625 
July 872,548 February 1,311,653 
August .. 914,738 March .. .. 1,348,840 
September . 998,607 April .. .. 1,355,778 


The simple explanation of the drop be- 
tween September and October, 1924, is 
that the number of new licences issued 
during the holiday season did not equal 
the number of Icences surrendered. 


5 ooo0oo0 
Are Earlier Programmes Desirable ? 
The question whether earlier pro- 


grammes should not be transmitted is 
again bejng raised, and requests are made 
for morning transmissions. I gather that 
headquarters do not wish to extend the 
general hours of transmission. Indeed, 
it would be possible to do so only by ex- 
tensive additions to staff, and this would 
involve financial outlay which, if it were 


AMPLIFICATION ON A GRAND SCALE. The 18-valve Marconi set which was used 
by the B.B.C. on the occasion of broadcasting the ceremony of opening the Great West 
Road by H.M. The King on Saturday, June 6th. 
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available, would be better devoted io the 
improvement of programmes during 
existing hours of transmission. 


oo0oo0oo 


Nothing Like It? 


During the investigations on interfer- 
ence on English stations which has been 
caused by French stations; it was dis- 
covered that an experimental station on 
the other side of the Channel had reduced 


its wavelength to a figure approximating 


to that of 2LO. The matter was at once 
taken up, and after some. correspondence 
a polite communication was received 
from the French station—a compara- 
tively new one—suggesting that as 2LO 
was experiencing some inconvenience 
would it not be better for 2LO to alter 
its wavelength? Some undiplomatic 
things were said at Savoy Hill about the 
cool audacity of such a suggestion. 


oo0o°o 


Long-Distance Reception. 


A missionary on Peru Island is about to 
install a receiving set, and has caused 
enquiries to be made in London as to the 
most suitable type of apparatus. The 
nearest broadcasting station is at Sydney, 
2,200 miles away. 


o0ov 


The Microphone in Big Ben. 


It was recently stated in an evening 
newspaper tlat the microphone used for 
broadcasting the chimes of Big Ben was 
enclosed in a biscuit ‘tin stuffed with 
straw and hay. This is not correct. Ori- 
ginally a carbon microphone was used 
inside a biscuit box filled with cotton- 
wool and sealed up, to make it air- and 
water-tight, but for the past ten months 
the microphone has been wrapped round 
with cotton-wool and enclosed in a foot- 
hall bladder sealed up hermetically with 
rubber solution to guard against the in- 
clemencies of the weather to which other- 
wise it would be continually exposed in 
its lofty position in the clock’ tower at 
Westminster. The bladder is suspended 
from one of the iron rafters, approxi- 
mately fifteen feet above the bells. 


ooo Oo 


A Prize-Winning Quartet. 


The Imperial Vocal Quartet, first prize- 
winners at the Blackpool Musical Festi- 


val in 1924, will be making their first 


appearance at the Manchester Station in 
a chamber music programme on Sun- 
day, June 28th. Each of the members 
of this quartet—Miss Hilda Roberts, 
Miss Lena Griffiths, Mr. William Ven- 
ables, and Mr. Frank Nicholson—have 
fine individual prize-winning records. 
Their programme will include several of 
Brahms’ Gypsy Songs, and two quartets 
from Liza Lehmann’s ‘In a Persian 
Garden.’’ On this occasion also, the 2ZY 
Piano Trio—Messrs. Eric Fogg, Don 
Hyden, and Sidney Wright—will be mak- 
ing its first appearance at the Manches- 
ter Station. ` 
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A Replaceable Dielectric. 
(No. 227,273.) 


D. V. L. Fellows, L. V. Clark, and 
A. R. Pike describe in the above patent 
a rather interesting form of condenser. 
The construction of the condenser should 
be self-evident by reference to the accom- 
panying diagram. It will be seen that 


it consists of a rigid curved plate P, 


which is fixed to an insulating member I. 
which is pivoted at X. A sheet of stiff 
metal foil F is also attached to I by 
screws Š. The other end of the foil is 
connected to a spring H, which is at- 
tached to an arm W. An interesting 
feature of the invention is the use of an 
ordinary sheet dielectric D, which is 
simply held in position merely by pres- 
sure of the foil F on the plate P. The 
condenser is controlled by a dial fixed in 
the usual manner to a shaft which carries 
a cam C. It will be seen that as the 
cam is rotated it will cause the plate to 
approach the foil, thereby increasing the 
capacity. It is stated that the com- 
ponents of the condenser are designed so 
that a movement of the dial through an 
equal number of degrees over any part of 
the range causes an equal change in 
capacity, that is, as with the ordinary vane 
type. It will be observed, of course. that 
by altering the shape of the cam and the 
plate almost any desired relation bet ween 
the dial movement and capacity can be 
obtained. Other minor details of con- 


An 'ureresting adjustable condenser. 
(No. 227,273.) 


struction have not been mentioned. as 
they are very clearly indicated in the 
diagram. 

©0000 


Two Four-Electrode Valves. 
(No. 227,364.) 


The above patent, granted to F. A. L. 
Sloot and Rodo Fatents, Ltd., relates to 
the use of two four-electrode valves. 
Readers will remember that some little 
while ago the use of a four-electrode 
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Waves of the Wireless Engineer. 


valve without a high-tension battery be- 
came very popular. This is possible by 
giving the grid a positive potential which 
tends to neutralise the effect of the space 
charge, which materially decreases the 
impedance of the valve, enabling it to 
operate with as low a voltage as four or 
six, which can be obtained merely by con- 
nection to the positive side of the fila- 
ment battery. Thus, in the accompany- 


A circuit employing two 4—electrode valves. 
(No. 227,364.) 


ing illustration it will be seen that this 
principle is opp ed. The circuit is ex- 
ceedingly peculiar, and it is not possible, 
either from the illustration or from the 
description, to see exactly why the 
circuit should function in the manner de- 
scribed. The first valve—V,—is intended 
to operate as a high-frequency amplifier, 
while the second acts as a detector. The 
anode, grid and positive side of the bat- 
tery are all connected together and are 
joined to the anode of the second valve 
and one side of the telephone. A tuned 
input circuit LC is connected between 
the outer grid and earth, while the nega- 
tive filament of the first valve is con- 
nected to earth through another tuned 
circuit MK. This circuit MK is con- 
nected through a condenser and leak to 
the outer grid of the second valve. We 


cannot see that there is really any practi- 


cal value in the scheme, as it necessitates 
the use of two filament batteries, and 
neither do we see what advantages there 
are to be gained, since by the more normal 
conection cf two tetrodes a highly effi- 


cient dual circuit can be readily arranged 


and operated. 
ooo00 


Preventing Oscillation. 
(No. 218,911.) 

British Patent No. 213,911, granted to 
The C.D. Tuska Co. and R. S. Miner, of 
the United States, appears to relate to 
an idea which we think is rather old. 
The invention really amounts to the use 


of what may best be termed “reverse 


reaction.” Thus the accompanying illus- 
tration shows a receiving circuit arranged 
according to the invention. The aerial | 
is tuned in the norma] way by a con- 
denser C, and inductarce L., which is 
coupled to a grid circuit L, C, tuned to 
the incoming signals. The anode circnit 
contains another tuned circuit L, C, 
which again is in resonance with the in- 
coming signals. The anode circuit also 
contains another coil L,, which is coupled 
to the grid coil L,. The coil L, is 
arranged co that the currents passing 
through it tend to oppose those in the 
grid coil L,, or in other words, the coil 
L, is arranged as an ordinary reaction 
coil, but coupled in the wrong direction. 
It is stated that normally there is suff- 
cient capacitative coupling between the 
circuits L, C, and L, hj (due to the 
inter-electrode capacities of the valve) to 
cause continuous oscillation when the two 
circuits are in resonance. However, since 
the high frequency currents in the anode 
circuit also pass through the coil L,, 
which is arranged so that it tends to 
oppose their maintenance, it is stated that 
the coil can be so arranged that its effect 
its exactly opposite to that produced by 
the capacity coupling. It is further 
stated that under these conditions 
maximum amplification and selectivity is 


d 
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A reverse reaction method of stabilising. 
mS (No. 213,911.) 


obtained with excellent stability. It is 
interesting to note that the application 
for the patent was made in April, 1923, 
and the idea of using reverse magnetic 
reaction we are sure was known hefore 
that time, and accordingly :t. would seem 
that the patent is limited to the actual 
arrangement shown in the illustration. 
The scheme is also claimed for a high 
frequency amplifier, the arrangements 
shown in the illustration being, of 
course, for a detector valve. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘ Ths Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


INTERFERENCE WITH OSLO. 


Sir,—I was very interested to learn, per “ Current Topics ’ 
of Wireless World of May 13th, that Oslo is heard very 
strongly in the Glasgow district. 

Ever since this station commenced working on 380 metres— 
until two or three weeks ago—I also regularly received its trans- 
missions at great strength. - 

Unfortunately, since two or three weeks ago another Conti- 
nental station broadcasting on a wavelength just below Oslo’s 
has greatly spoilt the transmission. The newcomer apparently 
is the station that was previously working on about 388 to 390 
metres, and even then made a fearful noise often at great 
strength. 

Who is this jammer of Oslo? 

Sheffield. 


Is it Radio-Lyons? 
A. R. BURTON. 


H.T. BATTERY CONNECTIONS. 


Sir,—With regard to the suggestion by “R.E.A.” in the 
“ Readers’ Ideas ” section of The Wirelesa World for May 20th, 
I have been using three 36-volt units in the same way and con- 
eider it the only really economical method. in spite of the slightly 
higher cost of the smaller units. My valves are each supplied 
with a multiple of 36 volts, as follow :— 

H.F. Mullard D.3 H.F., 72 volts. 

Detector Cossor W.1, 36 volts. 

L.F. (first) Marconi D.E.R., 72 volts. 

L.F. (second) Marconi D.E.6, 108 volts. 

I cannot agree, however, with vour contributor when he advo- 
cates changing over the connections to secure even discharge of 
all the units. In my own case this would mean that all three 
units would require simultaneous replacement, cdusing an incon- 
veniently heavy discharge of my slender purse, especially as I 
am using large capacity batteries. I shall find it much better, 
as well as less trouble, to replace one at a time, having had 
similar experience with motor cycle tyres. 

Incidentally. I do not see how accumulator H.T. can be satis- 
factorily used otherwise than by this method. since an unevenly 
discharged multiple-cels accumulator demands more careful 
treatment than it is likely to get at many charging stations, 
besides being uneconomical for the same reason as that. applying 
toa dry cell battery. ROBERT A. IRVING. 

Carlisle. 


RECEPTION ON 20 METRES. 


Sir,--It may he interesting to your readers to hear of some 
experiences on the wavelengths around 20 metres. 

Ou Sunday, May 10th, A2CM was heard at fair strength 
working G2OD. On the following Sunday A2CM was 
heard rather louder, the time on each occasion being between 
0690 and C800 BST. On the morning of May 19th, MIAA 
was heard sending CQ on 22 metres, and later was badly 
jammed by G20D, both stations being about the same strength. 
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The next morning, May 20th, A2ME was heard at 0700 and 
0720 BST about Ra on May 22nd MIB was heard sendi 
CQ, and test on 20 metres at 0640 and again at 0657, 
calling NZ. Later A2ME was heard, and he transmitted for 
about 15 minutes, giving his address as 97, Clarence Street, 
Sydney. 

It will be noticed in the May 20th issue of The Wireless World 
Mr. J. Gordon Ritchie suggests that the 20-metre signals might 
only have to leave the transmitting station in daylight, but on 
studying the above reception times it will be seen that the 
Mexican signals actually left the transmitter about midmght, 
aud must have travelled the first half of the distance in dark- 
ness. This contradicts the theory of signals starting in daylight 
to cover great distances. 

The circuit used is one described in The Wireless World sone 
months ago, using regenerative detector and one LF. The 
valves used are Marconi DER for detection, and DE6 for ampli- 
fying. The detector is of the four-pin type. 

The aerial coil has 3 turns, the secondary 2, and the reaction 
4, all of 4in. diameter, and supported only by cotton thread. 

Chiswick, W.4. H. anp L. WILKINS (G2BA0). 
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THE WEST LONDON WIRELESS AND EXPERIMENT AL 
ASSOCIATION. 


Sir, —I should like it to be known that this Association has 
not terminated. This session, the meetings have been held 
regularly on the first and third Thursdays of each month, when 
members have held discussions respecting their various achieve- 
ments, especially the reception of 20-metre wave Morse signals 
from amateurs m New Zealand and Australia during the hour 
of daylight. All the meetings have been informal, in accordance 
with the wish of the members present at our last annual genera! 
meeting. 

I shall be pleased to hear from any gentleman who is 
desirous of joining the Association. 

HORACE W. COTTON, Hon. See. 
Hayes, Middlesex. 


CALIBRATIONS ON HARMONICS. 


Sir.—The new transmitting permits issued by the G.P.O. 
forbid the use of interrupted continuous wave. This is all 
to the good. Meanwhile GGB (Aldershot) has changed from 
its wobbly CW to ICW and has developed a very complete 
series of harmonics. Whenever he is working it is possible. 
over a large area, to hear his 10th to 15th or even higher har- 
monics. ‘These are useful for calibrating receiving instruments 
with a range between 50 and 200 metres, since he is fairly 
accurately tuned to 1900 metres. They may have other uses. 
but for the moment I cannot think of any. 


ERNEST H. ROBINSON (SYM). 
Pirbright, Surrey. 
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Readers Desiring to Consult “ The Wireless World ” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Obtaining High Quality Without the Use 


alves. : 
T not infrequently happens that 
readers are desirous of constructing 
a set capable of giving a large volume 
of sound coupled with high quality re- 
production from the loud-speaker, but 
they do not care to go to the expense of 
purchasing a power valve for the final 
stage of the amplifier, since the price of 
a power valve is still in the neighbour- 
hood of the price of two valves of the 
ordinary type. The use of an ordinary 
“R” type valve in the second stage of an 
L.F. amplifier is almost certain to pro- 
duce distortion, owing to the rélatively 
small amount of ‘“‘straight line ’’ portion 
of characteristic curve available. The 
use of a power valve of course removes 
this difficulty, but there is another 
method of overcoming this difficulty with- 
out utilising an expensive power valve, 
which is not as often used as it might be. 
This is by using two ordinary type dull 
or bright emitter valves in the final stage, 
connected in the method known under the 
name of ‘‘push-pull.’’ | 
A suitable circuit is given in fig. 1, 
from which it will be seen that two 
special transformers are needed, one an 
intervalye transformer with a central 
secondary tap, and the other an output 
transformer of one to one ratio with a 
centrally tapped primary. No additional 
apparatus is necessary, and since these 
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transformers are now obtainable from re- 
putable firms at a price not exceeding 
that of an ordinary intervalve trans- 
former, the circuit is well worth while 
arope. Telephones or loud-speakers of 
the ordinary conventional type and re- 


sistance are used, of course, whilst the | 


circuit is equally suitable for bright or 
dull emitters. Although not shown in 
the circuit, switching may be incorporated 
in a very simple manner, in order to cut 
out the last stage when not desired, and 
of course an amplifier of this type is suit- 
able for incorporating in or adding as an 
additional unit to any type of receiving 
set. 
oo0oo0oo0 


Connecting Valve Filaments in Series. 


CORRESPONDENT who has been 
using a six-valve set of the super- 
heterodyne type recently connected 

the filament circuits of all six valves in 
series in order that he might use six one- 
volt ‘‘peanut ° valves in conjunction with 
a six-volt accumulator in order to effect 
an economy in filament current. 

He finds that the receiver functions 
quite satisfactorily in this manner when 
receiving stations within a reasonable 
range, but that he is not able to obtain 
the extreme ranges which he formerly ob- 
tained, owing to the fact that he is no 
longer able to secure the delicate control 
over the filament emission of the inter- 


Fig. 1.—A receiver with valve detector, one stage of ordinary low-frequency amplification 
followed by a “ push-pull ” amplifier. 


mediate amplifying valves, by reason of 


‘the loss of separate filament current con- 


trol for these valves. He has tried the 
effect of fitting a master rheostat, but 


finds that no useful effect is obtained, 


r 


since an alteration in the filament tem- 
perature of the intermediate valves means 
an alteration in the temperature of the 
oscillator and detector valves. 

When several valves are ‘connected in 
series in the manner described, filament 
temperature control may be secured by 
shunting a portion of the filament 
current through a resistance connected 
across the filament, the actual amount of 
current diverted from the filament de- 
pending upon the setting of this adjust- 
able resistance. In the particular case 
mentioned, a variable resistance should 
be connected in shunt with the filaments 


of all three intermediate valves. 


oo0oo0ọ 


Constructing an Efficient 2 H.F. Set. 


N receivers of the type having two 
I high frequency stages, it is usually 
a matter of very great difficulty to 
successfully stabilise the H.F. 
valves, they being prone to oscillate con- 
tinuously, even though no reaction is usea 
in the set, owing to the energy fed back 
through the capacity between the actual 
valve electrodes and in the capacity 
existent in the valve holder. and in the 
associated wiring. Various expedients 
are used to counteract this tendency 
to oscillate, one of the most frequently 
used being potentiometer control of the 
grids of the H.F. valves, stabilisation 
being effected by permitting the passage 
of a small amount of grid current to flow. 
Another method is to reverse the re- 
action coil, thus applying negative 
reaction; other methods being to bring 
damping plates into the vicinity of the 
H.F. transformer or tuned anode coil 
windings as the case may be, or even 
shunting the windings of these com- 
ponents with a resistance. © 
All the foregoing methods are funda- 
mentally unsound, insomuch as they de- 
pend for their action on introducing 
losses into the circuit; it being necessary 
that these losses be made sufficiently seri- 
ous to cause a cessation of oscillation. 
Obviously the correct method is to attack 
the trouble at its source and remove thie 


‘cause of the instability, namely, the stray 


capacity we have mentioned. 
One of the most successful methods of 
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doing this is undoubtedly the neutrodyne 
system, whereby a small balanemg 
capacity is used to counteract the effect. of 
the capacity existing between the valve 
electrodes and their associated wiring. 
Whilst this method is productive of ex- 
cellent results, it suffers from the dis- 
advantage of confining a receiver using it 
to a limited band of wavelengths, it not 
being feasible to make use of the plug-in 
type of inductances and transformers to 
cover all wavelengths; a fact which is a 
serious drawback in the eyes of the aver- 
age set user in this country. It is pos- 
sible, of course, to construct two or three 
sets of neutrodyne transformers for vari- 
ous bands of wavelengths, but this by no 
means gets over the difticulty, since the 
set will require re-neutralising for every 
change of transformers, thus rendering a 
quick change of wavelength impossible. 
A further method of using two H.F. 
stages efficiently, which has been greatly 
neglected by set constructors, is to de- 
sign an instrument capable of responding 
to any wavelength by means of inter- 
changeable inductances and transformers, 
in which the most meticulous care has 
keen taken to eliminate all stray capacity 
cffects. Many readers attempt to do this 
by employing anti-capacitv valve holders, 
carefully spacing the wiring, making 
grid and plate leads as short as possible, 
etc., but meet with no success because 
they do not tackle that portion of the 
circuit in which probably the bulk of the 
capacity exists, namely, the valve. Jn 
_ the ordinary four-pin type of valve the 
capacity in the “pinch” of the valve, in 
which are embedded the filament, plate 
and grid leads in very close proximity, 
is fairly high, and it is of little use 
to eliminate capacity in the associated 
wiring if valve capacity is permitted to 
remain. It is, however, possible to ob- 
tain valves of the anti-capacity type, in 
which the grid and plate leads are 
brought out at opposite ends of the valve, 
and provided valves of this type are used, 
and great care taken to eliminate stray 
capacity in the wiring, it is possible to 


construct a 2 H.F. set which is really 


stable. No reaction will need to be in- 
cluded in the set, since it will be found 
that oscillation can be produced when the 
potentiometer slider is at the extreme 
negative end, whilst quite a small move- 
ment towards the positive end will cause 
a cessation of oscillation, thus giving a 
very delicate control over regencration. 
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An Easily Tuned Three-valve Set. 
M ii readers from time to time in- 


dicate their desire to construct re- 

ceivers capable of responding to 
the B.B.C. band of wavelengths and to the 
wavelengths of most of the Continental 
stations, without resorting to the use of 
plug-in coils, but they are confronted 
with the high price of the components 
necessary to achieve this object, and wish 
to construct the aerial and anode induct- 
ances themselves. This can readily be 
done, and, furthermore, these inductances 
can be constructed so that variable con- 
densers are superfluous and the operation 
vf the instrument is reduced to the 
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utmost simplicity, even though an H.F. 
valve is used. The inductances, fig. 2, 


should be so arranged that one switch - 


arm is used to vary the number of turns 
in use by one turn at a time, the remain- 
ing switch arm being used for coarse 
tuning. For instance, in order to cover 
the B.B.C. band of wavelengths, the aerial 
inductance could consist of 56 turns of 
No, 22 D.C.C. wound on a former 3 inches 
in diameter, a tapping being taken 
from every seventh turn up to a total 
of seven, these seven tappings being taken 
to one set of studs, the remaining seven 
turns being tapped at every turn and 
taken to the remaining set of studs. In 
this manner any number of turns bet ween 
1 and 56 could be brought into the aerial 
circuit, thus giving a very fine adjust- 
ment, ‘The anode inductance could be 
similarly constructed, with the exception 
that a larger number of turns would be 
needed, owing to the fact that the an- 
ductance and capacity of the aerial sys- 
tem would not be added to this coil as 
in the case of the aerial coil. By the pro- 
vision of a small variable condenser con- 
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nected between the anode of the detector 
valve and the aerial terminal, regenera- 
tive effects can be obtained and oscilla- 
tion produced if desired. 
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An H.F. Transformer for the B.B C. 
Wavelengths. 


READER who is constructing a 

four-valve receiver for the broad- 

cast band of wavelengths and is 
intent on constructing all the components 
himself ia in diffigulties concerning the 
design of the H.F. transformer, This 
instrument is to be permanently incor- 
porated into the set, and is not to be of 
the “plug-in” type. It is to be tuned 
by a .00025 mfd. variable condenser con- 
nected across the primary winding. 

The primary of the instrument may be 
solenoid wound on to an ebonite former 
24 inches in diameter, and can consist of 
75 turns of No. 22 D.S.C. This can be 
covered by a layer of empire cloth, then 
the secondiry consrsting of an equal num- 
ber of turns of similar gauge wire can 
be wound over it. Many readers prefer 
to tune the secondary winding and te 
make the primary with a less number of 
turns in order tə increase selectivity. 
Tf this is done it is well worth the 
slight extra trouble and expense to 
include a neutralising condenser tapped 
between the grid of the H.F. valve and 
a suitable point on the secondary 
winding. 
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Experimenting with a Two-Electrode 
Valve. 


READER wishing to experiment 

with a two-electrode valve as a 

rectifier desires to know if there is 
any method whereby an ordinary triode 
valve may be used for this purpose. 

This is quite possible : all that need be 
done being to join the grid and plate legs 
of the valve. The combined grid and 
anode is then treated as the anode of 
the two-element valve, the other element 
being, ‘of course, the filament. 

With the grid and plate connected in 
this manner the impedance of the valve 
will be less than that when the valve is 
used in the ordinary way. The imped- 
ance will, of course, depend on the con- 
struction of the valve and the value of 
the plate voltage employed. 
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— : Fig. 2.—An easily tuned three-valve receiver 
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THE B.B.C. AND DISTANT TOR 


OY CE again the question has been raised of whether 

the popularity of the B.B.C. might not be con- 
siderably enhanced if arrangements were made whereby 
each broadcasting station should, in turn, close down for 


some period to enable listeners in 
the vicinity to attempt to receive 
distant transmissions. 

A correspondent in a recent 
issue of the Radio Times has sug- 
gested that the B.B.C. should 
allow all stations to close down 
for one day each month, ż.e., on a 
different day of the week. Valve 
users would then be relieved of 
interference from the local station 
and be able to test their sets for 
distance. The interests of crystal 
set users would not be seriously 
interfered with, for it is pointed 
out that, with the local stations 
quiet, they would stand a fair 
chance of hearing other stations, 
whilst Chelmsford would be 
audible to most of them on the 
longer wave. 


Public Interest in Distant 
Stations. 


The B.B.C. should not ignore 


the fact that there are thousands 


of . listeners who are. interested in 


hearing stations other than their local one, and this en- 
joyment is practically denied them at present, 
especially now that the programme of the B.B.C. stations 
frequently extends until after most of the Continental 
Those who have a Super- 
heteorodyne or other type of ultra-selective receiver are 
not, of course, so seriously concerned with the ‘‘ swamp- 
ing ’” effect of their local station, but these fortunate 


stations have closed down. 
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the company will 


individuals are distinctly a minority amongst the wire- 
less listeners to-day. 


A Case for Action by the B.B.C, 


We would urge the B.B.C. to consider this question 
seriously and take early steps to provide some period of 


quiet when each area is free from 
the transmission of* the local 
station, We know that the policy | 
of the Broadcasting Company is 
to encourage listeners to concen- 
trate on their local stations only 
and to ignore the attractions of 
distant reception, but if, as Capt. 
Eckersley assures us, distant 
stations are not worth listening to 
because of interference and loss 
of quality, then the surest way 
which he can adopt in order to 
prove it, is to enable listeners to 
try for themselves. If, after 
such an experiment has been 
carried out, it/is found to be un- 
popular and the majority clamour 
for the resumption of their local 
transmissions on those evenings, 
then it will be’a simple matter to 
return to the old order of things ; 
but if, on the other hand, the ex- 
periment is received with enthu- 
siasm and listeners are prepared 
to overlook some loss in quality 
in the interest of picking up 


foreign stations and distant stations of the B.B.C., then 
have the satisfaction of know- 
ing that it has taken one more step in the direction 
of satisfying the wishes of its listeners. 
governing concern of the management of the B.B.C. 
should be to give the utmost enjoyment to the listener, 
and it is for the listener to decide if the reception of dis- 
tant stations provides an attraction or not. 


After all, the 
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THE QUARTZ OSCILLATOR. 


A New Wavelength Standard. 


Wireless 
Werld 


By Prof. E. MALLET, M.Sc.. M.1.E.E., and V. J. TERRY, B.Sc., A<.G.I, 


T is well known that if an oscillatory circuit 1s coupled 
I with a source of alternating current, such as a valve 
oscillator, the frequency of which can be varied, 
then when the frequency of the source is the same as the 
natural frequency of the oscillatory circuit, large currents 
will flow in the latter and they will produce by their 
reaction a marked electrical effect on the source. In fact, 
in the case mentioned, the valve oscillator may actually 
stop oscillating. This can be detected by any suitable 
means, such as a milliammeter in the grid or plate circuit, 
or the production of a click in a pair of telephone 
receivers, and the arrangement thus constitutes a frequency 
measuring -device. For if the natural frequency of the 
oscillatory circuit is known the valve oscillator can by 
these means be set’ to generate oscillations of approxi- 
mately that frequency. 

Such an arrangement, however, has its drawbacks. 
The indications are not very sharp, and the oscillatory 
circuit will not remain quite constant, perhaps, from day 
to day. oe ie | ae 

“A similar device can be used for low frequencies, using 
a tuned Teed‘ or tuning fork ‘as the ‘‘ oscillatory circuit.”’ 
A coil wound round a bundle of iron wires acts as an 
clectro-magnet to actuate the fork, and when the current 
through the coit has the frequency corresponding to that 
of the fork, the reaction of the latter on the coil is a 
maximum, and the effective impedance of the coil is 
altered very considerably. Settings of low frequency 
oscillators obtained in this way are very precise, and can 
readily be made to one part in 50,000. ‘The shorter the 
fork, the higher the frequency, but a fork for wireless 
frequencies is quite impracticable—at least, it was so 
until its equivalent was produced. Its equivalent, that 
is, from the point of view that mechanical vibra- 
tions and mechanical resonance are used to influence an 
electrical circuit. We refer to the quartz crystal. 

Piezo-electric Effect and 

Resonating Quartz Crystals. 

The quartz crystal, which 
has attracted considerable in- 
terest of late as a frequency 
standard, and which we owe 
to Professor W. G. Cady, of 

_ the Wesleyan University, Con- 
mecticut, depends for its action 
an what is known as the piezo- 
electric effect. 

Though many crystals ex- 
hibit this property, none is so 
well suited for use as a fre- 
quency standard as natural 
quartz, with its great mechani- 
cal strength and freedom from’ 
deterioration. 


Fig. 1.—Explaining the action 
of the crystal. 


A slice or section from a quartz crystal is taken at 
right angles to its length (along the optical axis) to 
obtain an irregular hexagonal piece, and if this is placed 
between two electrodes, between which is established a 
potential difference, the crystal becomes shortened 
(absorbing from the electrodes part of their charge), or- 
i aes in the direction of the full line arrows is 

ig. 1. 

Just as a piece of indiarubber, when pressed in one 
direction, squeezes out all round, so the quartz crystal, 
when placed in the electric field between the two elec- 
trodes, if shortened in the direction of the full line 
arrows, is lengthened in the direction of the dotted 
arrows. When we reverse the sign of the potential 
difference between the electrodes all the effects are 
reversed too. | 

The piezo-electric phenomena are ‘‘ reversible ” ; that 
is to say that, as an electric field alters the size of the 
crystal, so an alteration in the size of the crystal pro- 
duces an electric field in the crystal. Squeezed in the 
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Fig. 2.—Method of cutting resonator plate from a natural quarts 


direction of the full line arrows, or pulled in the direc- 
tion of the dotted ones, the faces marked with the plus 
and minus signs acquire charges of those signs. In 
short, an electric stress produces a mechanical strain, 
and vice versa, 

It should, of course, be understood that these electric 
charges are very small, and the changes of size micro- 
scopic. This effect was discovered by the Cune 
brothers. 

From our slice of the natural crystal, which is some- 
what inconvenient in shape, a little rectangular bar is 
cut, as in Fig. 2, length BB, thickness aB and width Bc. 
The faces BBcc and aanp will be recognised as those 
facing the electrodes, which may eitber be of tinfoil 
stuck on to the crystal or of sheet metal about o.2 mm. 
or less away from the faces thereof. 

The photograph (Fig. 5) shows one such quartz crystal 
and a box for it, whose sides of brass form the electrodes. 
Another is shown within its box. 

Any bar of elastic material is capable of longitudinal 
vibration, so that if a bar of iron resting on a wooden 
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The Quarts Oscillator.— . 

bench squarely on the end is hammered, it emits besides 
a large amount of clanging noise a perfectly definite 
musical note, and the same note may e obtained, though 
of a different and more unpleasant quality, if the bar is 
held firmly at its centre between clamps of wood in a 


Fig. 3.—Details of the mounting for a crystal resonator. 


vice, and one’s hand (previously dusted with resin) is 
drawn longitudinally over, it. 


In these vibrations the bar is extended slightly and , 


overshoots the normal] position when it returns, becoming 
too short, and then, as it lengthens again, it overshoots 
the mark once more, and so on. The time which 
elapses after passing through the normal length before 
it attains that dimension again is fixed, being equal to 
half the ‘ periodic time.” It depends upon the material _ 
of the bar, and is inversely proportional to its length. 

The density and modulus of elasticity. of a quartz 
crystal are such that a piece of crystal 2.7 mm. long has 
a periodic time of 10° sec., of a natural frequency of 
one million, which corresponds to a wavelength of 300 
metres. The wavelength is approximately equal to 
1,100 x length in cms. 

A quartz crystal between suitable electrodes, to which 
is applied an alternating voltage of its ‘‘natural fre- 


Fig. 4.—The clip used to hold the intercnangeable crystal box. 


quency,’’ is in resonance, and lengthens and shortens (or 
vibrates) to a very much greater degree than it would 
with any other frequency. The charges it absorbs under 
these conditions are correspondingly large, or, in other 
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words, it passes a much larger current, and has a far 
greater reaction effect on the source supplying the voltage. 


Mounting Crystals. 


We will now give practical details for ‘mounting such 
a crystal resonator. 

The crystals themselves may be pened to order from 
Messrs. Adam Hilger, at a cost of Jess than £1 each. 

The dimensions given in Fig. 3 are suitable for a 
crystal 2.5 cm. long (2,700 m. approx), /o.§ cm. wide 
and o.15 cm. thick. The total air gap is about o.5 mm., 
and: may be much reduced if desired. 

To start, procure a piece of }in. square brass and cut off 
two pieces 1.1in. long {which allows about 2 mm. end 
clearance), and drill 3 holes on the centre line of each, 
spaced łin. apart: the outer pair about 0.075in. diameter, 
the other 8 BA clearance (0.ogin.) and countersunk. Next 


take a piece of ebonite $in. thick x o.6in. x 1.6in., and 


cut a groove 1.1in. wide and jin. deep across it. (This 
is done preferably with a milling or shaping machine, 


Fig. 5.—A mounted quarts crystal. 


but if they are not available make a saw cut dawn each 
side and file out the middle portion.) Drill and tap- 
the centre hole for one electrode and screw it on. Then, 
using the brass as a jig, drill through the ebonite holes 
A and B with the same drill as was used before. , This 
drill should be chosen about o.oo1in. smaller than a 
convenient sized piece of brass wire, which is emery- 
papered down to size and forced in through brass and 
abonite. Next take a piece of metal o.o8in. thick. Place 
it between the electrodes (where the crystal is to be), 
press the second electrode up against it, and drill and 
tap its centre hole and proceed as before with the other 
two holes and dowel pins. This device ensures a uniform 
gap if the metal spacer is 
truly flat and of constant 
thickness. 

There now remain the 
other pair of holes, £ and 
F, to be tapped 8 BA 


and the lid (Qin. thick) 
fitted with countersunk 
screws. At this stage the 


box should be rubbed down 
on a piece of emery paper 


resting on a flat surface, 
until the brass and ebonite 


Fig. 5a.-Another view of the 
crystal, the top being removed. 
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The Quartz Oscillator.— 

of the sides is perfectly smooth and level. In drilling 
and tapping ebonite, oil is necessary to prevent it ‘‘ burn- 
ing.” When, therefore, the box is finished, each part 
should be marked to facilitate reassembling, and the 
whole taken to pieces and.carefully cleaned.. 

The next sketch (Fig. 4) shows the clip to hold the 
interchangeable crystal boxes. The base is of in. 
ebonite recessed to take the nuts of the terminals. The 
brass clips should be of spring brass about 0.o15in. thick, 
which is sufficient to give a good firm contact without fear 
of deforming the crystal box. If the intention of the 
holder is to use short-wave standards, which (for reasons 
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Fig. 6.—A circuit having a resonance curve such as that of Fig. 7. 


which will appear later) is not necessary, then the brass 
clips should be reduced to about the length of the shortest 
crystal. 


Wavelength Standard: Various Methods of Use 
with Curves. 


Everyone is familiar. with the form of resonance curve - 


shown in Fig. 7, obtained from a circuit of the type 
shown in Fig. 6, when the frequency of the high- 
frequency generator is varied and the two circuits are 
tuned. We obtain a similar result when the two circuits 
are coupled by a common condenser (see Fig. 8). 

Now if, instead of using the second electrical resonant 
circuit in Fig. 8, we place a quartz resonator across the 
condenser C in place of L, and C,, as shown in Fig. 9, 
we obtain an exactly similar curve, except that the centre 


F 
Fig. 7.—Resonance curve for a coupled circult, such as that of Fig. 6. 


of the resonance curve dips far more rapidly. If the 
electrical circuit is tuned exactly to the natural frequency 
of the crystal, the centre of this dip in the curve or 
‘* crevasse,” as Prof. Cady called it, indicates the natural 
frequency of the crystal. 

Even if the electrical circuit is not tuned to this fre- 
quency, the centre of the crevasse is still very nearly at 
the natural frequency of the crystal (nearly enough for all 
ordinary purposes), : 

A copy (Fig. 10) of such a resonance curve obtained 
by means of a recording apparatus developed by the 
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authors and Mr. E. H. Harding, B.Sc., A.C.G.1., is 
shown to give an idea of the sharpness of the ‘‘ crevasse.’ 
The actual details are given in Fig. 11. 

The current from the high-frequency generator is of 
constant magnitude and variable frequency, and it will 
be noticed that, instead of measuring the current in the 
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O, 


Co - 
Fig. 8.—A capecitatively coupled circuit. 


resonant circult, we measure the voltage across the coil, 
and, since V=e2z7fLz, this is a measure of the current f. 
The wavelength at the centre of the crevasse is 1,130 
metres (F = 265,480 ~}, and the marks at each side repre- 
sent frequencies 0.5 per cent. above and below this, #.¢., 
204,153 and 266,807 cycles per second respectively. 

In Fig. ro, curve (1) is the simple resonance curve 
without the crystal, (2) the curve obtained with the crystal. 

It should be noticed that the stray capacity of the 
crystal box has altered the tuning of the circuit slightly. 

It will be noticed, too, that the circuit chosen was un- 
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CRYSTAL” 
Fig. 9.-A crystal resonator connected to the circuit of Fig. 8 in 
place of CL). 
usually proportioned in having a very large capacity and 
small inductance. Had the inductance been larger, the 
reduction of amplitude at the centre of the crevasse would 
have been still greater. 

The method just described is that favoured by the 
originator, Prof. W. G. Cady, but there are other 
methods of using these standards. 

For the simplest of these we have an oscillator, the 
output from which is passed through an amplifying valve 
with a large characteristic resistance (such as an R valve) 
to a high impedance, Z, about 6,000 w. The crystal is 
in parallel with Z (see Fig. 12). For the higher fre- 
quencies, Z may be a very high inductance with a shunt 
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Fig. 10.—Resonance curve obtained from the circuit of Fig. 9. 
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The Quarts Oscillator.— 

capacity, so that the natural period of the circuit is well 
below that of the crystal, and for lower frequencies the 
coil should have a natural frequency. well above that used ; 
in fact, any impedance that is far from resonance may 
be employed. When the frequency of the oscillator is 
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Fig. 11.—Circait used to obtain the resonance curve. 


varied through the resonant frequency of the crystal, the 
voltage varies, as shown in Fig. 13. The resonant fre- 
quency is exceedingly near to the intersection of the dotted 
and full lines. This method defines the frequency more 
accurately than any other using the ordinary crystal re- 
sonator, since the point desired is defined by two lines 
intersecting nearly at right angles, and has the additional 
advantage that there is no need to tune another circuit to 
the same frequency, which is not easy unless the fre- 
quencies are approximately knowfh beforehand. Even 
with this second method, the resonance is so sharp that 
unless the oscillator frequency is varied very gradually 
and the galvanometer of. the valve voltmeter very respons- 


Fig. 12.—Another method in which a valve is used. 


ive, one is apt to miss the voltage changes. There is, 
however, a very interesting way of overcoming this diffi- 
culty. A pair of phones is placed in series with the anode 
battery of the valve voltmeter, and the oscillator con- 
denser varied very rapidly. As the crystal frequency is 
passed, the crystal vibrates and remains vibrating at its 
natural frequency for a small fraction of a second after- 
wards, owing to its low decrement, and in doing so pro- 
duces on its electrodeg an alternating voltage of constant 
frequency. Meanwhile, the oscillator frequency changes 
sufficiently to produce a beat note, which rises in pitch 
until it dies away as the oscillator frequency changes. 
Once the crystal’s wavelength has been located in this 
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The change in voltage across the circuit of Fig. 12 when 
Fig- th the frequency of the oecillator is varied. . 
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way, there is very little difficulty in finding its value accu- 
rately with the voltmeter. 

_ There is another method apices to use, but not giving 
quite the same precision. The crystal is placed across the 
resonating circuit of a valve oscillator, as shown in Fig. 
14, preferably of the tuned grid type, and the reaction 
coil -moved away until the oscillator is operating feebly. 
When the condenser is varied and the resonant circuit is 
tuned in to the crystal ene: the damping of the 
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Fig. i notes method in which the crystal is placed acros3 
the grid circuit of a valve osciliator. 


Circuit is vastlp increased, the oscillator stops, and a click 
is heard in the phones. Moving the condenser either way 
causes the oscillator to start up, when a second click is 
heard. The natural frequency of the crystal is half way 
between the two frequencies at which clicks occur. The 
clicks become closer and closer as the coupling of the re- 
action coil is increased, until they disappear. 

Suppose, in the above method, we were to couple the 
oscillator coils much tighter, so that it does not cease to 
function, and vary the tuning through a range of fre- 
quency, including that of the crystal, then the variation 
of condenser reading and frequency will be as below 
shown in Fig. 15. Over a small range of capacity the 
frequency hardly changes at all, and over this range the 
wavelength corresponds very nearly to the natural fre- 
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Fig. 15.—The variation of frequency with capacity. 


quency of the crystal. Strangely enough, the exact value 
of the latter is not obtainable, for suppose we start with 
the condenser at its smallest value and increase the capa- 
city, then the frequency descends the curve by the path 
FDA, and from a drops suddenly to B and continues on 
to ©. Should we then reduce the capacity, it returns by 


the path Esc, and from c rises suddenly to p. The exact 


frequency of the crystal is midway hetween the points 
c and A, but the range of frequency from c to A is very 
small indeed. 
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The Quarts Oscillator. 

To use an oscillator in this way, first locate the fre- 
quency of the resonator by the method mentioned jast 
previously, set another oscillator to produce with it an 
audible beat note, and then vary the tuning of the oscil- 
lator having the crystal in its resonant circuit very slowly. 
As we approach the p to a part of the curve, the note 
varies very slowly and then gives a sudden alteration of 
pitch as the frequency falls from a to B. The same thing 
then takes place if we tune each along the scp part of 
the curve. 


The Crystal Valve Oscillator: Circuits and Practical 
Details. 


There are still two other methods of employing the 


quartz crystal, in both of which a valve oscillator is con- 
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Fig. 16.—Controlling a valve oscillator with a special arramg ement 
s of crystals. 


trolled solely by means of the crystal. The first, due to 


W. G. Cady, employs a special box for the crystal, using. 


two pairs of electrodes (see Fig. 17), and is connected 
up as in Fig. 16. | 

Cady himself used ordinary valves and interposed two 
resistance-coupled amplifying valves in the position shown 
by the dotted line, but the authors, by employing low- 
capacity valves (Marconi V.24 and Q.X. types, etc.) and 
very smal] air gaps between crystal and electrodes, have 
been able to dispense with these. . 

Connected in the manner shown at the left-hand side 
of Fig. 17, the set oscillates on the second harmonic of 
the crystal. Placing on the primary a potential of the 
direction indicated, the left-hand half of the crystal 
elongates, absorbing some of the charge from the elec- 
trodes, and compresses the other half, which then, of 
course, gives out charges of the like sign to those absorbed 
at the other pair of electrodes. This takes place at twice 
the fundamental frequency of the crystal, whrn the 
charges given to the grid of the valve (from the secondary 
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Fig. 17.—Arrangement of the crystals for the method of Fig. 16. 


side) are sufficiently great to cause the valve to work as 
an oscillator. 

If we reverse the connections to the choke coil, the 
oscillator operates (if the choke is large enough) at the 
fundamental frequency of the crystal. In this case the 
crystal expands as a whole and absorbs charges not only 
from the primary, but also the secondary electrodes, 
thereby leaving the latter charged in the opposite direc- 
tion. (Taking a positive charge from a body is equi- 
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valent to giving it a negative one). Oscillators of tħis 
type are extremely constant to about 1 part in 50,000 
under the most changeable circamstances. The choke coll 


Fig. 18.—An alternative method of controlling a valve oscillater. 


serves no other function than to permit the passage of the 
direct current to the anode. 

G. W. Pierce has devised a second method of making 
the crystal oscillate (Fig. 18). He employs a large slab 
of quartz and sticks sheets of tinfoil on opposite faces. 
In his method he employs the natural vibrations of the 
crystal in the direction of the thickness, and uses an 
ordinary valve. l S 

Returning to the four electrode type ot oscillator as 
being the simplest for the amateur to construct and 
operate, full details are given below of one having a fre- 
quency in its second harmonic mode of vibration of 
220,000 cycles per second. The fundamental frequency 
is about half this. The crystal is 2.5 cms. long, 0.5 cm. 
wide, and 0.15 cm. thick (0.06in); the valve, a D.E.V. 


125° 


Fig. 19.—Details of the crystal box. 7 


(Marconi); H.T. voltage, 36 volts; and the choke coil, 


2,000 uH. Since a high resistance in the latter is not 
detrimental, any ordinary plug-in coil of the correct m- 
ductance may be used, such as the No. 200 Igranic. The 
filament of the valve normally running at 3 volts may be 
turned down to about 2 before the valve ceases to oscil- 
late (it is usually necessary to tap the crystal box to start 
oscillations). The dimensions of the box are given 1 
Fig. 19. 

In constructing this, the first item is to obtain the sheet 
brass for the electrodes, as it is seldom exactly of the 
nominal thickness, and, of course, this determines the 
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width of the slot. The electrodes are o.35in. x 0.3in., 
with a centre hole tapped 8 BA, but it is better to make 
them about 0.23in. wide and rub down the projections 
flush with the ebonite after they are fitted. The slot is 
made by drilling at each end a hole whose diameter is 
equal to the width of the slot, and a chain of smaller 
holes down the centre. The intermediate parts are then 
fled out with a ‘‘ rat-tail.’’ file and finished off by a 
small ‘* flat’? or ‘‘ ward ” file. The sides of the slot 
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be described, one employing an ordinary quartz crystal 
resonator, the other an oscillator. In both cases the 
methods will be described with the refinements necessary 
for considerable accuracy, such as would be justified in 
calibrating, say, a heterodyne wavemeter, fitted into a 
screened case, and always used with the same phones, 
coupling coil, valve, H.T. voltage, and filament voltage. 
Alterations in these things make relatively large difference 
to the instrument calibration. 

Case (1).—Suppose we have a crystal resonator of’1 ,000 
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View of the crystal box with the covers removed. | 


when finished should be perfectly flat and parallel to each 
other, and the air-gap, when finished, accurate to about 
0.002in. The top and bottom (fixed by two screws) are 
alike save that the holes in the former are tapped 8 BA 
and those in the bottom are countersunk. 

The screws are adjusted in length by filing their 
ends or countersinking their heads until the end clearance 
is reduced to about o.oosin. as the amplitude of oscilla- 
tions when the oscillator is in use is rather sensitive to 
endwise movement of the crystal. The connections are 


soldered to the projecting screwed rods, and that going 


VALVE 


to the grid should be kept as short as possible (not more 
than ro cms.). 


The Calibration of a Wavemeter from a Single 
Crystal. 

This article would not be complete without a brief de- 
scription of the method of calibrating a wavemeter with 
one of the quartz crystal standards, assuming the natural 
frequency of the latter to be known. Two methods will 
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metres wavelength, and it i$ desired to calibrate a hetro- 
dyne wavemeter with range from 600 to 100 metres. For 
-really accurate work it is very desirable to have a milli- 
.ammeter in the anode circuit of the wavemeter, as the 
combination of ear and telephone is very insensitive for 
low notes, and if the wavemeter and another oscillator 
are placed very close together to increase the volume of 
the beat note in the phones, the two oscillators are liable 
to synchronise. That is, when the frequencies are very 
nearly equal, the oscillators sink their differences and run 
together as one. 

First tune the oscillator and also the circuit L,C, 
(Fig. 20) to the frequency of the crystal. To get a sharp 
crevasse in the resonance curve of the latter, L, should he 
about 40 pH, and C, about o.o1 pF. L, should be as 
large as L and coupled as tightly to it as possible. If, 
besides this, the oscillator valve has a large value of volt- 
age magnification and about 100-200 volts H.T., we may 
fairly assume that all the harmonics up to about the tenth 
will be strongly marked. We now tune C until the valve 
voltmeter indicates that the oscillator is exactly at the 
natural frequency of the crystal, and then tune in the 
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Fig. 21.—-A eecond method of calibrating a wavemeter. 
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wavemeter successively to the following harmonics of the. | 


oscillator. | 
2nd 500 metres qth 128.57 metres - | 
3rd 333-3 j 8th 125.0 
4th 250 B gth 111.1  ,, 


5th 200 j 


1oth 100 P 
6th 166.6 ,, i 


It will be seen that the various points of calibration are 
very much closer at the higher frequencies. Therefore. 
change L and L, and tune to get the 3rd harmonic of the 
oscillator at the natural frequency of the crystal, the only 
difference in the remainder of the circuit being that L, 
and L, will require to be coupled much closer. ‘We may 
now obtain the following frequencies :— 7 


sth harmonic of oscillator 600 metres 


6th m S 500 N 

„sth 9 y» 428.57 ,, 

, 8th es : » 375 ye 
gth ss; T 3333 >» 

roth ” 9 300 ?9 


By tuning the oscillator so that other harmonics have 
the frequency of the crystal, we can obtain other inter- 
mediate frequencies. 

Case (2).—Suppose we have to calibrate the same wave- 
meter as before and are provided with a crystal oscillator. 
The couphng coil of the crystal oscillator may be its 
choke coil. The method is exactly as before, except that 
the harmonics of the oscillator are set to the frequency 
of the crystal oscillator first by the beat note in the tele- 
phones, and more accurately by the beats indicated on the 
milliammeter of the crystal oscillator. 

A much wider range of frequencies is obtainable, as 
there are beats produced by the combinations of the har- 
monics of both oscillators (the crystal oscillator has gene- 
rally the second and third fairly well marked). 

As before, one set of frequencies is obtained by tuning 
the oscillator so that the third harmonic corresponds to 
1,000 m. (the frequency of the crystal oscillator). 
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Then, by tuning the sth harmonic of oscillator to the 
2nd harmonic of crystal oscillator, 7.¢., setting the oscil- 
lator to 2,500 metres wavelength, a second set is obtained : 


6th harmonic of oscillator 416.6 metres 


7th sy. » = 357-13)» 
Sth 9? 99 312.5 +9 
oth 99 99 277-7 39 
roth a » 250 js 


Similarly tuning the roth harmonic of oscillator to the 
3rd of crystal oscillator, the oscillator is set to 3333-3 
metres wavelength, and its harmonics are 


‘` -6th harmonic 555.5 metres 


< 7th sn 474674 sr 
8th 9? 416.6 | ys 
oth 7 370-37 » 
roth Pee 333-3 i 


In similar groupings there are almost infinite variations ; 
indeed, they are apt to be confusing unless one gets a few 
of the simpler and louder combinations first as a guide. 
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WORLD'S LARGEST CONDENSER. 


<u 


The largest condenser yet constructed, 
built by the Dubilier Condenser Go. 
for the British Post Office. It is seen 
under test p a current of 820 
amperes at a moderately high radio 
frequency and at a potential of 32,000 
volts. A low-frequency pressure test 

at 68,000 volts is also applied. -~ 
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Features of Interest at The Hague Show. 


WIRELESS Exhibition has just been held at 
Scheveningen, near The Hague, Holland. The 
exhibition is of special interest partly on account 

of the fact that it is the first public wireléss exhibition 
to be held in Holland, in spite af the fact that, except 
for the early transmissions from the Eiffel Tower, the 
Dutch station PCGG, at 
The Hague, was the pioneer 
broadcasting station - in. 
Europe; in fact, it may be 
said that Holland set an 
example ta the rest of 
Europe in the matter of 
broadcasting, although, un- 
fortunately, that country has — 
neglected to develop the ser- 
vice, and has allowed other 
European nations to profit by 
its early example. | 

The first regular European 
broadcast concerts were 


station at The Hague, 
PCGG, under the direction 
of Mr. Izerda, the first 
transmission being made in 
November, 1919. Those who 
were listeners in those early 
days will well remember 
these Sunday afternoon con- 
certs from The Hague. Un- 
fortunately, no machinery 
existed at that time to cover 
8 


Fig. 1.—The motor car station with sausage aerial on the sea 
; ront. 


the cost òf this broadcasting enterprise, and public sub- 
scription was resorted to in order to maintain the station. 
It may be remembered that a fund was opened by the 
Wireless World to assist in financing the concerts, and that 
later the enterprise was subsidised by The Daily Mail. 
About that time, Writtle, 2MT, started up in England, 

| and later the British Broad- 
casting Company commenced 
operations. 

The period of the Dutch 
exhibition was from May 
29th to June 7th, and was 
held at the Kurhaus, at 
Scheveningen. There were 
in all thirty-six stands de- 
voted to radio exhibits, and 
the principal display was un- 
doubtedly that of the Philips 
Co., the Dutch valve manu- 
‘facturers. A number of 
British firms showed ap- 
paratus, whilst there were 
representative products also 
of French, German, and 
American origin, and a com- 
paratively small number of 
sets and parts manufactured 
in Holland. Up to the 
present, the wireless industry 
in Holland has not assumed 
important. dimensions. This 
is, no doubt, because there 
is no national broadcasting 
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Of very special interest to the amateur, particularly to 
a visitor from abroad, was a display of amateur-built 
apparatus to which the space of one of the stands was 
devoted. The most striking piece of apparatus shown 
here was a receiver built on the lines of the Radiola 
Super-Heteorodyne of America. This receiver was ex- 
hibited by Mr. H. J. J. Esmeyer, and.although one was 


Fig. 2.—The circuit of the transmitters used in the motor car 
ex periments. 

yet in_existence, and the only transmissions taking place 
in the country are those from the wireless station at 
Hilversum, which is financed only by public contributions. 

The Western Electric Co. was responsible for arrang- 
ing for the loud-speaker reproduction of broadcast con- 
certs received and for relaying orchestral and band music 
from the Kurhaus to audiences outside the buildings, 
loud-speakers being arranged as shown in the photograph 


(Fig. 3). 


Fig. $.—The sausage aerial and. counterpoise wires of the fixed 
Station. 


not able to test the performance of the receiver, the design 
and workmanship were admirable. 

By way of providing something out of the ordinary as 
an attraction for the exhibition, Mr. G. J. Eschauzier, 
a member of the Technical Committee of the exhibition, 
arranged for demonstrations of telephony communication 
on short waves. A motor car (Fig. 1) was equipped with 
a transmitter and receiver, and this car travelled round 
Scheveningen, maintaining communication with a fixed. 
transmitter and receiver installed in the band-stand of 
the Kurhaus. For transmission a choke coupled circuit 
was employed, arranged as shown in Fig. 2. The wave- 
lengths used were approximately 110 metres for the fixed 
stations and 70 metres for the motor car station. Fig. 4 
shows the aerial and counterpoise slung between the band- 


Fig. 3.—The front of the Kurhaus, showi the arrangement of r 
e: the teud-apeakens 7 stand and the Kurhaus. | 
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A Receiyer Designed for 
Obtaining Maximum Efficiency 
with Three Valves. 


By N. P. VINCER:-MINTER. 


N these days, when the desire for long-distance recep- ` 


tion, free from local interference is ever on the 

increase, multi-valve receivers of the supersonic, 
heterodyne and neutrodyne type are coming more and 
more into popular favour. As time goes on, and the 
number of stations in existence increases still further, the 
use of a highly sensitive and selective receiver embody- 
ing one or both of the aforementioned principles will 
become an absolute sine qua non to the man who desires 
to wander farther afield than his local statign. Both of 
these types of`receivers combine extreme sensitivity and 
selectivity, whilst at the same time, ¿f properly designed 
and constructed, they are a delight to handle. The afore- 
mentioned .‘‘ if ’’ is, however, a very big one, and many 
people who have rushed into the purchase of expensive 
sets of parts of foreign manufacture find now that they 
have much food for thought not of a very pleasant 
character. | 

A source of expense which is greatly overlooked by 
many of those who are at present 
swelling the imports of this country 
is the supply of H.T., which in the 
case of one greatly ‘‘ boomed ” six- 
valve receiver rises to no fewer than — 
thirty or forty milliamperes, 
a rate which would make 
even a ‘‘ super ’’ H.T. bat- 
tery wilt if continued over a 
prolonged period. The 
second disadvantage of re- 
ceivers Of this type lies in 
the fact that it is quite im- 
possible for the average man, 
at the moment of writing, to = 
purchase a set of commer- 
cially made parts and a 
blueprint with any certain 
hope that he will attain the 
success he desires. 
II 
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Fig. 1.—Theoretical connections of set. 
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Combining Efficiency and Economy. 

_ To the man whose desire is to build an economical 
set capable of picking up any of the main B.B.C. and 
Continental stations at good telephone strength, and 
one or two of the nearer ones on the loud-speaker, there 
is no better circuit which can be recommended to him 
than a straight three-valve circuit embodying one high- 
frequency and one low-frequency valve with magnetic re- 
action carried from the plate circuit of the detector valve 
to the aerial circuit. 

Of course, there are many people already possessing 
sets of this description who may read: the foregoing 
statement with a somewhat cynical smile, since they 
probably do not get anything like the results mentioned, 
which they certainly should get. However, when one 
has had some experience in inspecting a large num- 
ber of home-constructed sets it is a source of great 

wonderment that anything 
is received at all on some of 
them. 
When building a valve set 
- it is necessary to observe 
closely four hard andl fast 
rules, which are: (1) use 
good quality components 
only; (2) preferably avoid 
switches in high-frequency 
circuits, not excluding those 
of the so-called anti-capacity 
type; (3) avoid the use of 
loosely hanging insulated 
wires for connecting up the 
components of .be receiver ; 

(4) carefully dispose all com- 

ponents and wiring so that 

all wiring preceding the de- 

tector valve is as short and 

widely separated as possible, 

particular attention being 
B 13 
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paid in this respect to the 
wiring | immediately associ- 
ated with valves which are oy 
actually concerned with the. 
reception of signals. 


Importance of Avoiding q, 
Switching: 


To sum up on these 
points, the writer would like 
to emphasise the necessity 
for avoiding any type of 
switching in H.F. circuits at 
all costs, since this appears 
to be the principal pit 
into which amateurs are v 
prone to fall. Do not at- 
tempt the performance of any gy 
switching gymnastics, the 
purpose of whichis to enable : , 
the receiver to be converted . 
from a straight three-valve 
circuit to a neutrodyne or a supersonic teexadynes! 
by means of an imposing array of switches. When pur- 
chasing a motor cycle one would not demand a machine 
which was capable of being converted from a two-stroke 
to a four-stroke by means of a complicated set of levers, 
and yet the ideas of many people with regard to wire- 
less receiving sets are in reality no less absurd—far less 
so, in fact, ‘than in many cases which have come within 
the writer’s venue. As the chief engineer of the B.B.C. 
is wont to say relative to another matter: ‘‘ Please don’t 
do it.” 

An attempt has been made by the writer to design a 
straight and simply operated three-valve set which really 
is capable of distant reception on the broadcasting band 
of wavelengths and above, whilst special attention has 
been paid in the receiver to the question of selectivity, 
a system of H.F. coupling being used in the instrument 
for this purpose, which, while it is at least as old as the 
ubiquitous tuned anode, has been greatly neglected by 
the amateur. 


Ma 


—5Y2 


Fig. 2.—Dimensional ‘drawings of front panel. e for d sizes ; 
U, Sgain; clearance for 4 BA; V, 3/16in. clearance for BA; W 


. No. 4.wood screw; X, 5/16in.; Y, 3/8in.; Z, 7/16in. 
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Fig. 3.—Dimensional layout of components on baseboard. 
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The writer experimented considerably with commer- 
cially made coils of the type shown in the photographs, 
and obtained excellent results. It is essential that the 
two coils be very closely and permanently coupled, other- 
wise serious loss of signal strength will result. The 
great advantage of this particular type of coil in this 
respect is that the size is uniform for any value of 
inductance. Thus, the two single coil holders can be 
permanently mounted side by side on the baseboard with-the 
assurance that on any wavelength the coil casings will be 
in actual contact. With many types of coils it is not pos- 
sible to do this. In addition to this consideration, the 
writer has no fault to find with the H.F. efficiency dis- 
played by these components. 

It cannot be too strongly emphasised that for best 
results from the point of view of easy distance getting, 
the reaction coil should be kept as small as is practically 
possible. 

Choosing the Components. 
Before proceeding to the actual constructional details 
, of the receiver, it would be 
3% 2 well to say a few words con- 
cerning the choice of com- 
ponents. Needless to say, 
these should all be of the 
highest possible quality. 
Particular attention should 
be paid to the choice of vari-. 
able condensers. It is 
8 advised by the writer that 
these should be of the low 
loss type. Since British- 
made low loss condensers 
may now be obtained at a 
price not exceeding that of 
an ordinary variable con- 
denser, this point need pre- 
sent no difficulty. With re- 
gard to the actual condensers 
used, it was found that they 
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were fully equal in efficiency to 
American condensers selling at 
a much higher price. It is 
strongly urged that, if the reader 
wishes to construct a receiver jn 
which efficiency is the primary 
consideration, a variable con 
denser of 0.00025 mfd. be used 
to tune the secondary of the H.F. 
transformer. 

It is strongly recommended, 
also, that the plain type of con- 
denser without the vernier plate 
be obtained, fine tuning being 
effected’ by the use of slow-motion 
dials, enabling a fine movement 
to be imparted to the main bank 
of plates when necessary. Any 
make of L.F. transformer 
will, of course, function in 4 
this circuit. - Bees: 2 

The writer was agreeably “eae 
Surprised at the excellent 
tone produced by the actual 
instrument used in this set, 
the lower musical frequen- 
cies being reproduced in a manner which is not usually 
associated with transformer coupling of the ordinary type. 

-The type of switch for controlling the L.F. stage should 

be noted, since it is necessary to employ a type having a 
central zero position, so that when it is in the central 
position all batteries are disconnected, 


Necessity for Carefully Spacing Components. 


With regard to the actual constructional work, this 
should present no great difficulty. Having first obtained 
the necessary components, the pancl and the small ebonite 
strip should be carefully squared up and rubbed down in 
the usual manner. The next operation is to carefully 
mark and drill the panel, and then all components can 
be immediately mounted upon panel and baseboard. The 
disposition of these is easily followed by carefully study- 
ing Figs. 2 and 3. It should be noted that it is neces- 
sary to mount the coil holder on a wood block one inch 
in height, in order to bring the shaft of the coil holder in 
line with the hole drilled in the panel. Wiring should be 
very carefully carried out with No. 16 bare tinned copper 
wire, and it should be rigid ang well spaced, the actual 
disposition of wiring indicated ın the photographs being 
followed as closely as possible. It is advisable to dis- 
pose of as much of the wiring as is possible before 
attaching the panel to the baseboard. Special care should 


sizes: 
» £/8in., and countersunk for No. 4 wood screw; Z, 5/32in. 
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me 4.—Dimensional drawing of terminal strip. Driltin 
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The general disposition of the wiring is aaa visible: Note the method of mounting the coil 
older. 


be devoted to the wiring of the switch, which is some- 
what complicated. It will be noticed that two aerial 
terminals are used and arrangements made for obtaining 
series or parallel tuning without resort to switching. For 
parallel tuning the aerial is connected to the top terminal 
(A,), the lower two being joined by a piece of wire. 
When. series tuning is desired it is only necessary to 
remove the piece of wire and connect the aerial to the 
second terminal down (A,). The earth connection is, of 
course, always made to the third terminal down. 

Before commencing the actual testing of the receiver, 
it will be well to first make up the ‘‘ gadget ’’ illustrated 
in Fig. 7. Fig. 7 is practically self-explanatory, the 
component merely consisting of two pairs of fixed coil 
mountings, a small ebonite platform, and four valve 
sockets, its purpose being to permit of the use of an ordin- 
ary plug-in transformer when desired in place of the two 
coils previously described. It is strongly advised that in 
the initial experiments with this receiver such a com- 
ponent be used, and, indeed, many readers may prefer 
to use it permanently. There is no need to alter the con- 
nections of the variable condepser, since the effect of 
tuning the secondary will not be different from that 
observed when tuning the primary, as is more conven- 
tional. After having attained good results with this, the 
next step is to try basket or plug-in coils of egual size, 
and later the size of the primary coil can be reduced in 
order to increase selectivity. Do not forget that it is of 
vital importance that the coils be closely coupled. It 
must not be forgotten, also, that it will be necessary to 
experiment with the connections of the reaction coil in 
the usual manner. 


Testing and Operating the Receiver. 


This receiver was tested on a normal aerial and earth 
system, not especially noted for its efficiency, at a distance 
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General Purpose Receiver.— 
of approximately 50 miles N.E. of 2LO. Using an 


‘ A ” coil for aerial tuning, an ‘‘ a >” for reaction, and 


a Sullivan No. 1 H.F. transformer, 2LO was received on 
the loud-speaker with excellent quality, and with quite 
sufficient strength for a fair-sized living room. Using 
the same coils, Bournemouth was received at excellent 
telephone strength, and ‘ater in the evening Madrid came 
in with very pleasing tone and volume without any “‘ re- 
action forcing.’ Upon substituting two Gambrell “‘ C ” 
coils for the plug-in transformer, no difference was noticed 
in volume, but tuning on ‘the 0.00025 condenser was 
noticeably sharper. Upon substituting a ‘“‘ B "’ coil in 
the primary there was no appreciable decrease in volume, 
but tuning became very much sharper, and the vernier 
dial was. much appreciated. The use of an “A ” coil 
for primary made the tuning excessively sharp, but very 


Fig. 5.—It will be seen from this practical wiring diagram that all H.F. wiring is as widely 
spaced as possible. 
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considerably reduced signal strength. The use of such 
a coil, however, is of great use where reception of a 
distant station at not very great strength is desired when 
a comparatively near-by station is working. When larger 


coils were substituted it was found that Birmingham came . 


in very well, whilst several other stations were received 
less satisfactorily, and with a great deal of ‘‘ reaction 
forcing.” Ordinary general purpose valves were used 
throughout, the potentiometer on the detector valve being 
kept over to the positive ‘side, and the terminals for 
extra H.T, and for G.B. being ‘‘ shorted.’ The writer 
then removed the general purpose valve from the H.F. 
valve socket and substituted a low-capacity valve of the 
V24 type, held in an adaptor. Immediately upon doing 
this a great increase in range and ease of tuning was 
noticeable, stations which had hitherto only beer receiv- 
able with tight reaction coupling coming in very easily 
with excellent volume and 
quality with a very small de- 
gree of reaction coupling. 
The set was also more stable 
when using this valve for 
H.F. The foregoing results 
with this type of valve were 
what one might be led to 
expect from laboratory mea- 
surements, since it 1s found 
on actual test that the 
greater proportion of the 
stray capacity associated with 
an ordinary valve contained 
in its holder exists not in the 
valve holder, but in the 
‘“ pinch?” of the valve. 
Many people might be Ied to 
believe that the use of a V24 
valve in an adaptor and 
ordinary valve holder is 
futile by reason of the ordin- 
ary valve holder nullifying 
the benefits derived from the 
low-capacity valve, but in 
actual practice this is not so, 
and measurement shows that 
the capacity existent when a 
valve of this type is used in 
an ordinary holder is about 
four times less than when an 
ordinary type valve is used, 
whilst the mounting of the 
low-capacity valve in_ its 
special clips gives us very 
little added advantage over 
its use in an adaptor. The 
use of such a valve is there- 
fore- strongly recommended 
' by the writer, not only in this 
set, but in any type of set 
employing an H.F. stage, 
and more especially in those 
sets employing two stages of 
H.F. without neutrodyning, 
and hitherto regarded as 
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General Purpose Receiver.— 
‘“‘untameable.”’ Its use will 
make all the difference be- 
tween ‘‘ easy ’’ distant recep- 
tion and the reverse. At the 
same time the ordinary pre- 
cautions with regard to the 
wiring must not be neglected, 
and the use of an anti-capa- 
city type of valve holder in 
the H.F. stage is urged, 
whatever type of valve is 
used. The writer actually 
tried this type of valve for 
H.F. in a tuned anode re- 
ceiver of very inefficient type 
which is normally very un- 
stable, and a great improve- 
ment was at once noted, 
both in regard to range and 
ease of tuning. 


Eliminating Interference. ` 


In the area in which the 
set was tested, Morse inter- 
ference from ships was very 
prevalent, and although the 
system of H.F. coupling 
employed did much to miti- i 
gate this evil, it was quite impossible to entirely eliminate 
it, nor would this be possible even with an ultra selective 
receiver of the superheterodyne type. 

The receiver was later tested on an aerial situated ten 
miles from the London broadcasting station, and no 
trouble whatever was experienced in completely eliminat- 
ing the local transmission and receiving several other 
British and Continental stations with excellent strength 
and quality. In the course of these later tests the re- 
action coil was temporarily short-circuited, and a valve 
with high amplification factor (actually the Marconi 
DE5B and DE3B) was inserted into the detector valve 
socket and excellent loud-speaker results obtained, the 
signals being considerably louder than when an ordinary 
type of valve was used. It is, however, noticeable that 
when this type of valve is used, it functions far better 
as a detector when the bottom end of the grid leak is 
connected to the negative end of the L.T. battery rather 
than to the positive side, and in this respect the potentio- 
meter will be extremely useful, although this was not the 
main purpose for which the potentiometer was included. 
It is not recommended, however, that this valve be em- 
ployed for long-distance reception, since reaction control 
will be found very erratic. 
valve the DES5B does not, of course, require any extra 
value of H.T., as is the case when used as an L.F. 
amplifier. With regard to the DE3B, which functions at 
3 volts 0.06 amps, the writer used a temporary fixed fila- 
ment resistance of 45 ohms in series with the filament 
of this valve. 

To the reader who is seeking a better valve than the 
ordinary ‘‘ R” type for a rectifier, the DE5 can con- 
fidently be recommended, since not only will it be found 
more sensitive for long-distance reception, but the quality 


When used as a detector 


In this illustration the position of 
the H.F. transformer coils can be 


plainly seen, It will be noticed 
that they are in the closest possible 
proximity. 


of loud-speaker reproduction will be improved, since the 
lower impedance of this valve is better suited to the im- 
pedance of the transformer primary which follows it. 
For best quality loud-speaker results it is recommended 
that a power valve of the DESA type be used in the L.F. 
stage with the correct value of extra H.T. and grid bias. 


Method of Cutting out the H.F. Valve. 


For the local station, the use of the H.F. valve is 
rather a waste of filament current, and the absence of a 
switch in this portion of the circuit may be deplored by 
many. This point was, however, not forgotten by the 
writer, and a-glance at the theoretical diagram in Fig. r 
will at once render the modus operandi for eliminating 
this valve apparent. Assuming that we remove our H.F. 
valve and the H.F. transformer coils from their respect- 
ive sockets and make temporary flexible connections in 
accordance with the dotted lines on the theoretical dia- 
gram, it will be seen at once that we have a very efficient 
regenerative detector valve circuit without H.F., whilst 
at the same time no efficiency has been lost, such as would 
have been the case had a switch been incorporated in this 
portion of the receiver. The reason for not connecting 
the grid leak across the grid condenser will now become 
apparent. In order to avoid untidy flexible connections, 
it is recommended that the two small ‘‘ gadgets ’’ shown 
in Fig. 8 be.made up. The illustrations are quite self- 
explanatory, the ‘‘ gadgets °” shown consisting merely of 
bridging pieces designed for uniting the grid and plate 
sockets of the detector valve, and the two ‘‘ pins’’ of 
the two single-coil holders of the H.F. transformer 
respectively, in accordance with the theoretical diagram 
in Fig. r. Actually the writer tuned in several stations 
at quite good strength without the H.F. valve, whilst 
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General Purpose Receiver,— 


by short-circuiting the reaction coil and using a DESB. 


valve in the manner already described the local station 
came in at excellent loud-speaker strength. 
7 Reception Below 100 Metres. | 
It was intended by the writer when originally design- 
ing this receiver that: the set should be capable of re- 
ceiving the KDKA 68-metre transmissions with reason- 
able efficiency under normal conditions, and it was actu- 


MU i eannan LLALL 


Fig. 6.—By constructing this small ‘‘ gadget” an ordinary H.F. 
transformer may be used. 


ally for this purpose that the potentiometer was included. 
The set was first tried with the H.F. valve eliminated 
in the manner already described, and using - ordinary 
valves. After a little time spent in ‘‘ searching,’’ a 
carrier wave was picked up in the neighbourhood of 68 
metres, and finally resolved into speech. The words of 
the announcer were distinguishable, and the station was 
definitely identified, but reception was by no means 
Strong. The detector valve was then removed from its 
socket, and a ‘‘ QX ” type valve held in an adaptor was 
inserted, the 2 MQ grid leak being substituted by one 
of 5MQ value, and the potentiometer then came into its 
own. Within a few moments KDKA was picked up 
without any difficulty, and with a volume that was in 
marked contrast to the results obtained with the 
ordinary’ type of valve. Gambrell a, coils were used 
throughout for aerial tuning and reaction, and proved 
excellent for this purpose. 

Later, the set was tried for reception of American 
broadcasting stations on the ordinary wavelengths, using 


the H.F. stage and with ordinary valves throughout. . 


Fair results were obtained after midnight on WGY. The 
V24 was then tried in the H.F. stage, and results were 
improved beyond all recognition. Very little improve- 


‘merit was noticed, however, by using the ‘‘QX ” valve 


as a detector on this wavelength. 

Needless to state, during the tests of this receiver 
Chelmsford, Radio Paris, and other long-wave stations 
were received at excellent strength. Many readers living 
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‘ LIST OF COMPONENTS. 


1 Ebonite panel, 18in. X 9łin. x łin. 

1 Ebonite strip, 9in. X 2in. x Fin. 

1 Baseboard, 18in. X 8in. x lin. 

2 Brass brackets (Young Bros., Old Street, E.C.). 

1 Vernier two-way coil holder (Smith Bros., Charing Cross 
Road, W.C.). 

1 0:0005 mfd. low loss square law condenser (Ormonde). 

1 0:00025 mfd. low loss square law condenser (Ormonde). 

4 Rheostats (Burndept). -` 

1 300 ohm Potentiometer (Igranic). 

1 First stage L.F. transformer (Gambrell Bros., 76, Victoria 
Street, S.W.1). ; 

1 Board mounting anti-capacity valve holder (H.T.C. Electrical 
Co., Boundaries Road, Balham, London, S.W .). 
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in close proximity to ‘a main broadcasting station will 
naturally enquire whether the receiver will enable the local 
station to be eliminated and others received. The answer 
is, unfortunately, in the negative, although the writer in 
subsequent tests found that it was possible to completely 
eliminate the local station at a considerably closer range 
than was possible with the ordinary type of tuned anode 
receiver, whilst the same instability was not present as is 
the case when using a loosely coupled aerial circuit. Let 
it be said definitely that the only solution for people living 
close to a main station is the supersonic heterodyne 
receiver. 8 
The question may be raised by many regarding the non- 
inclusion of a second stage of L.F., but, in the writers 
experience, this is undesirable in a general-purpose re- 
ceiver, since he has found that one stage of transformer- 
coupled L.F. amplification will give as much loud-speaker 
volume as is obtainable without distortion under ordinary 
conditions, unless the use of special power valves with 
very high H.T. values is resorted to. It is no exaggera- 
tion to state that the cause of go per cent. of the repug- 
nance evinced for the loud-speaker by musically inclined 
people lies at the door of the conventional two L.F. set, 
where either general-purpose valves or small-power valves 
with an insufficient value of high-tension voltage and grid 
bias are used, and if exceptional volume is desired the 
writer always recommends the construction of a specially 
designed power amplifier with its own separate H.T. 


BRASS STRIP 


Fig. 7.—Simple method of eliminating the H.F. valve without 
switching. . 


supply and using valves capable of dealing with large 
power without overloading. Provided that this is done, 
a two-stage power amplifter can be used after this receiver 
without causing distortion or low-frequency ‘‘ howling.” 
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2 Ordinary valve holders for board mounting (Burndepf). 

1 0:0003 . mfd. fixed condenser (Therla Electrical Research 
Laboratories, London). 

1 0:001 mfd. fixed condenser (Therla Electrical Research 
Laboratories, London). - 

1 1 mfd. fixed condenser (T.C.C.) 

1 2 MQ grid leak (Duabilier). 

1 Grid leak holder (Wainwright Manufacturing Co., Lid., 
531, Forest Road, Walthamstow, E.17). 

2 Single coil holders (Fleet Radio Stores, 143 Fleet Street, E.C.). 

6 Large nickel terminals (Horne Bros, 32, Gracechurch 
Street, E.C.) 

8 Brass terminals. 
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pa of the Week in Brief Revie Review. 


NEXT YEAR'S ESPERANTO CONGRESS. 

The Eighteenth Universal Esperanto 
Congress is to be held in Edinburgh at 
the beginning of August, 1926. 


0000 


WEATHER FORECASTS FOR FARMERS: 

The Minister of Agriculture states t. 
it is to broadcast a special weather 
balletin for farmers about 10 a.m. each 
day, commencing as say as possible in 

u 

y- oo0oo0o xe 

NRRL STILL ACTIVE. 

NRRL, the experimental short-wave 
station attached to the U.S. Pacific 
Fleet, and operated by Mr. F. H. Schnell, 

is still active. On June 4th, at 2.15 a.m., 
Mr. F. J. Taylor, of Birmingham, picked 
up Mr. Schnell’s signals to NKF on 40 
metres. Atmospherics were very trouble- 


some. 
oo0ooo0o 


FINLAND AND CHINA. 
Lieat. E. V. R. Lind (Finnish 2N N), 
of Helsinki, reports that he is able to 
establish communication every evening at 
9 p.m. (G.M.T.) with HVA, Hanoi, 
China. Working first took place on 50 
metres, but Lieut. Lind states that better 
results are obtained on 70 metres. 
0000 


RECEPTION ON AN OSCILLATING 
CRYSTAL. 

A list of calls, heard while experiment- 
ing with an oscillating crystal receiver, 
has been forwarded by Mr. J. Hum, of 
Muswell Hill, London. The stations are : 
2AVB, 2J3B, 2MK, 2JU, 50X, 200, 
5CT, 5HT, 6KJ, 6DX, and 5VQ. The 
most distant morse station (spark) 
picked up was GKR (Wick, N.B.). 

oo0o 
WIRELESS IN GREECE. 


The Greek National Assembly has re- 
jected the proposed agreement with the 
Marconi Company concerning the estab- 
lishment of wireless stations in Greece. 

o0090 
NAVAL WIRELESS REPORTS. 

The Admiralty have decided that in 
future H.M. ships on passage are not to 
make daily wireless telegraph reports of 
their noon positions, unless specially 
ordered to do so. This special order, if 
considered necessary, will either be in- 
cluded in their sailmg directions or com- 
~unicated to them by wireless telegraph. 


GERMAN BROADCASTING 
ASSOCIATION. 

Germany now possesses an Imperial 
Radio Association, which embraces the 
broadcasting societies in Hamburg, Leip- 
sig, Frankfurt, Breslau, and K6énigsburg. 

The objects of the new body are stated 
to be common control and technical co- 


ordination. 
0000 


WIRELESS ON FRENCH LIGHTHOUSES. 
According to a Paris message it is pro- 
posed to install wireless on lighthouses 
which are to be constructed at different 
points along the French coast. Wireless 
would be of exceptional use in the fog 
weather which frequently assails the 


French coast. 
0000 


KILLED WHILE ERECTING AERIAL. 


A verdict of accidental death was re- 
_ turned at a Hammersmith inquest on 
John Stephen Old, aged 17, who fell 
through a ‘skylight while assisting to erect 
a wireless aerial. 


ICHABOD. 

The famous Marconi station at Clifden, 
Ireland, is to be dismantled. Before the 
war this station was one of the princip al 
transmitters of ‘tthe world, maataan 
regular commercial communication with 
America. 


0000 


INTERNATIONAL WIRELESS 
EXPOSITION. 

An International Exposition of Wire- 
less Telegraphy and Telephony is to be 
held in Geneva from September 23rd to 
October 4th. The Secretarial offices of 
the Exposition are at 6, Boulevard du 
Théâtre, Geneva. - 

oo 
TELEPHONY WITH AMERICA. 

A pleasant discovery has been made by 
Mr. E. T. Manley (G2FU), of Wimble- 
don Park, London, who has received 
notification from an American amateur 
that his telephony was picked up at 
good strength on March 14th last. Mr. 
Manley had been carrying out Morse 
tests with USBWT of Washington, D.C., 
on that date, and before closing down 
attempted telephony. Owing to atmo- 


spherics and general disturbance, how- 
ever, no reply could be distinguished. 
USBWT now writes: ‘‘ Your fone was 
surely great ; could understand everything 
you said O.K.’’ . Strangely enough, 
several British amateurs had _ reported 


2FU’s modulation as poor. 


THE INVENTOR OF THE NEUTRODYNE. A recent portrait of Professor L. A. Haseltine, 


taken in his laboratory, at the Stevens Institute of Technology 


» Hoboken, N.J. Professor 


Haseltine ts head of the Department of Electrical Engineering in the Institute. 


B I9 


646 


WIRELESS REGULATIONS FOR SHIPS. 

The Board of Trade, pending the 
passing of the Merchant Shipping (Equi- 
_ valent Provisions) Bill, has agreed with 
the French Government a provisional ar- 


. rangement for the reciprocal recognition 


of Wireless Telegraphy Regulations. 
Under this arrangement British and 
French ships when visiting ports of the 
other country are obliged only to comply 
with the wireless requirements of the 
country to which they belong. 
ooo 


' MARINE WIRELESS RECORD. 
What is claimed to be a world’s record 
for marine wireless telegraphy has been 
-established by Amalgamated Wireless 
(Australasia), Ltd., by maintaining regu- 
lar daily communication in Sydney with 
R.M.S. Niagara throughout the vessel’s 

voyage to Vancouver. 
he apparatus used by the company 
employs ‘‘ beam ”’ principles, but dispenses 


with reflectors. 
oòoo0o i 


STUNT BROADCASTING IN AMERICA. 

The broadcasting ‘‘ stunt ” is being ex- 
ploited to the fullest possible extent in 
America. The latest novelty for the de- 
lectation of listeners was the recent broad- 
cast description, from an aeroplane, of the 
race between Gar Wood’s speed boats and 
the Twentieth Century Limited from 
_ Albany to New York. 

The descriptive speech was given by 
Captain H. M. McClelland on a D.H. 
aeroplane, using a General Electric 50-watt 
telephony transmitter working on 350 
metres. During the first 40 miles the 
speech was picked up at Albany, then 
Poughkeepsie ‘‘ took over,” and finally the 
reception was carried out at Van Cortlandt 
Park. Each of these receiving stations 
was connected by wire to WGY and WJZ. 

At times, when the aeroplane transmis- 
sion became indistinct, the comments were 
repeated by announcers on the ground. 

‘0000 
| A CORRECTION. 

In recent advertisements of the Dubilier 
Condenser Co., Ltd., the prices of the 
Vanicon variable condenser have been 
incorrectly quoted. The correct prices 
are : 0.0005 mfd. (with vernier), 22s. 6d. ; 
0.001 mfd. (with vernier), 27s. 6d. 
o0o00°0 


AUSTRALIAN OFFICIAL WIRELESS 
. SERVICE. o 
An official wireless . news service to 
ships at sea has been inaugurated in 
Australia, transmission being made from 


Sydney, Darwin and Perth. Many mail-. 


boat passengers have recently complained 
that the bulk of news messages are 


received from Germany. 
0000 


WGY ON SHORT WAVELENGTH. 

A reader reports the recent reception 
of an unknown station re-transmitting 
the programmes from WGY on a wave- 
length of 40 metres. Have any other 
readers picked up these transmissions ? 

(0) 


ILLICIT USE OF CALL SIGN. 
The call sign 2FQ is being used illicitly 
by another transmitter, according to its 
owner, Mr. W. W. Burnham, of Chisle- 
hurst, Kent. Information leading to the 
detection of the culprit is welcomed. 
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A SUSPENDED TRANSMITTER. 


out that the transmitter illustrated above, owned by Mr. E. M. Glaser 
not represent typical American short-wave practice. 


In justice to our American friends we would point 


Bp 2BRB), does 
It will be seen that Mr. Glaser 


suspends practically all his apparatus on lengths of string. 


AIRCRAFT WIRELESS FOR ARCTIC 
EXPEDITION. 


Successful tests have been carried out 
with the Zenith transmitting apparatus 
installed on the three aeroplanes which 
are to accompany the McMillan Arctic 
Expedition. When the first experiments 
were made at the Great Lakes Naval 
Training Station, Illinois, an improvised 
aerial was used only two feet above the 
pilot’s head. Amateurs in all directions 
reported good reception, and the appara- 
tus is considered suitable for all the work 
that may be required of it. 

An important feature of the sets, which 
operate on 37 metres, is the fact that 
they operate on dry cells only. This will 
permit aeroplanes to communicate while 
on the ground with the engine stopped. 


o000 


THE MARCONI “TYPE U” 
TRANSMITTER. 


The Marconi 500 watt Type U trans- 
mitter, which is described in a pamphlet 
just issued, is a self-contained unit 
mounted in a rigid open framework of 
angle iron. It is suitable for telephony 
or telegraphy and employs two valves of 
the T250 type. 

For telephony one valve is used as an 
oscillator and the other as a modulator, 
while for C.W. telegraphy both valves are 
used as oscillators, the signalling switch 
being in the anode circuit. 

Under normal conditions, with an aeriai 
70 feet high, the range for telephony is 
150 miles, while for C.W. telegraphy it 
is 400 miles. The circuits of the oscilla- 
tion generator are suitable for any wave- 
length between 300 and 4,000 metres. 

No rectifying valves are required with 


- H. W. Allen, 


this transmitter, the high-tension supply 
at 3,000 volts being derived trom 
a D.C. generator. The valve filaments 
are heated from a six-volt accumulator, 
which floats across the excitation winding 
of the generator. 
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THE IMPERIAL WIRELESS COMMITTEE 


The first meeting of the Imperial Com- 
mittee on Wireless Services, states the 
Postmaster-General, was held on June 
23rd. l 

The following members have been 
nominated to the Committee :— 

Australıa.—Sir J. Cook, High Commis- 
sioner, and Mr. F. W. Mason Allard, 
Chairman of Amalgamated Wireless of 
Australasia, Ltd. 

Canada.—Mr. Lucien Pacaud, Secre- 
tary to the High Commissioner, and Mr. 
irector of Marconi Wire- 
less Telegraph Co. of Canada. 
~. India.—Mr. J. G. P. Cameron, Indian 
Telegraph Department, and Mr. Nigel 
F. Paton, representing Indian Radio 
Telegraph Co. 

New Zealand.—Sir J. Allen, High 
Commissioner, and Mr. J. Milward, late 
Manager in the Pacific of Pacific Cable 
Board. 

South Africa.—Mr. J. S. Smit, High 
Commissioner, and Mr. H. E. Penrose, 
representing South African Wireless Tele- 
graph Co. Col. E. A. Sturman, Post- 
master-General of the Union of South 
Africa, will attend the Committee while 
he is in this country. 

The Committee deals with questions 
such as hours of working, routing of mes- 
sages, tariffs, and the classes of services 
to be operated by beam stations. 
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A Section Devoted to New Ideas and Practical Devices. 


CRYSTAL DETECTOR ADJUSTMENT. 

The pressure exerted by the cat- 
whisker has a very marked influence 
on the performance of some varieties 
of synthetic galena, and it is gener- 
ally found that those crystals which 
give the loudest signals require most 
adjustment before they can be induced 
to function properly. 

The form of detector shown in the 
diagram is capable of giving a minute 
control over the movement of the cat- 
whisker. Two short lengths of 
screwed rod are secured to the base 
board by lock-nuts. A piece of 
springy brass is fixed at one end to 
the rod A, the other end being drilled 
with a clearance hole to pass over C. 
The catwhisker, which is provided 
with a ball joint movement, is fitted 
to the brass spring at B. A suitable 
point on the crystal is chosen with 
the aid of the ball joint movement, 
and the final adjustment of the con- 
tact. pressure is made with the 
knurled nut at C. 

An extremely fine adjustment can 
be obtained by making the distance 
AB smal] compared with BC. The 

B 


Catwhisker mounting giving fine ad- 
justment of pressure. 


brass spring should not be too thin, 
otherwise chattering may take place 
when the detector is subjected to ex- 
ternal vibration. In connecting the 
detector in a receiving circuit, hand- 
capacity effects will be reduced if the 
catwhisker is connected to earth or a 
point of fixed potential.—W. J. S. 


SPRING CONTACT FOR SWITCHES 
AND CONDENSERS. 

The connection to the moving 
vanes of many cheap variable con- 
densers is made through the spindle 
bearing itself. This contact is a 


Switch or condenser 


spindle spring con- 
tact made from a 
safety pin. 


frequent cause of noise, particularly 
when the direction of rotation of the 
condenser has just been reversed. A 
very simple spring contact which will 
entirely eliminate this trouble can be 
constructed from an ordinary safety 
pin. ‘The cap is removed and the 
wire bent to the form shown in the 
diagram. One end of the spring is 
then screwed to the insulating end 
plate of the condenser at A under a 
soldering lug or terminal. The 
coiled part of the spring is pivoted 
loosely to the end plate at B. A com- 
mon connection should be taken from 
A to the original terminal on the 
bush ; otherwise the small self-capa- 
city of bush may prove a source of 
noise if the contact is intermittent.— 
Le S.B. 


oooo 
PROTECTION FROM LIGHTNING. 


When aerials are erected in high, 
exposed places, special care must be 


taken with the arrangements for 
earthing the aerial system during 
thunderstorms. In all cases the 
earthing switch must be placed out- 
side the house, and in certain circum- 
stances it may be advisable not to 
attach it directly to the wall of the 
house. 

A switch box erected on a post at 
some distance from the house and 
operated by cords from the inside of 
the house affords the greatest protec- 


tion from lightning. A hinged switch | 


arm mounted vertically in the box is 
pulled into contact either with the 
lead-in to the set or to an efficient 
earth plate ‘connection entering 
through insulators in the side 
of the box. The switch arm itself is 
connected to the aerial and is held in 
contact on either stud by the biasing 
weight. . The gap between the switch 
contacts should be made as large as 
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Lightning safety switch. 


possible, and the success of the 
arrangement will depend upon the 
efficiency and directness of the earth 
connection.—E. E. W. 
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AN ATTACHMENT FOR RADIAL 
SWITCHES 


A neat barrel switch can be quite 
easily fitted to the hack of an 
ordinary radial switch in the follow- 
ing manner. A drum is cut from 
ebonite rod or tube and covered with 
a piece of brass tubing of equal 
length. ‘The brass tube, even if a 
driving fit on the drum, should be 
secured with pegs or grub screws. If 
possible, a special spindle should be 
fitted to the switch of such a length 
that it will pass through the drum 
and take a lock nut at the end. The 
lock nut may be dispensed with, how- 
ever, and the centre hole drilled and 
tapped if the existing spindle is not 
of sufficient length. The contact 
Springs are- carried on an ebonite 
bracket projecting at right angles 
from the main panel. With the 
contacts in position, the brass 
drum may be marked out and 
çut to give a variety of circuit 
changes. For instance, a series of 
three or fout inductances each pro- 
vided with tappings could be con- 
trolled by one radial switch giving 
progressively increasing wavelength 
ranges. The connections of the 
barrel switch would then be arranged 


.to short circuit each inductance, as it 


Dead-end switch for multi-coil tuners. 


was superseded by the next in the 
series; and absorption effects due to 
the natural wavelength of the free coil 
would be eliminated. By using a 
series of coils in this way instead of 
one large coil, dead-end effects are 
considerably reduced.—F. A. 
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FILAMENT VOLTAGE CONTROL. 

A single voltmeter may be used to 
control the filament voltage of each 
valve in a receiving set by means of 
the circuit arrangement shown in the 
diagram. 

Small push switches, constructed 
from phosphor-bronze strip and 
mounted behind the panel, are fitted 
to each valve. The contacts should 
be of silver, if possible, though small 


R 22 


1 


Wireless 
World 


blobs of solder make good substitutes. 
The appearance: of the finished re- 
ceiver is considerably enhanced if a 
“ flush ’’ type voltmeter is fitted per- 


Filament voltmeter with push-button 
control. 


manently behind the panel, but as an 
alternative two terminals could he 
used in order that the voltmeter may 
be connected externally.—R. T. W. 
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GRID LEAK CONNECTIONS. 


In experimental work, connections 
are often soldered directly to the ends 


of grid. leaks when supporting clips 


are not available. Unless low melt- 
ing point solder is employed and con- 
siderable care is exercised in making 
the joint, the resistance of the leak 


is liable to change or even to break. 


down completely. The risk of failure 
through overheating may be obviated 
by making the connections in the 
manner indicated in the diagram. 


VALVES FOR IDEAS. 


: Readers are invited to submit brief : 
: details, with rough sketches, where : 
necessary, of devices of experiz= : 
mental interest for inclusion in this 


: section. A receiving valve will : 
be despatched to every reader : 
: whose idea is accepted for publis ; 
: cation. : 
; Letters should be addressed to the Editor, ‘‘ Wire- : 


less World and Radio Review,” 139, Fleet Street, : 
London, E.C.4, and marked “ Ideas.” : 
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The connecting wire, which should 
not be thinner than No. 20 S.W.G., 
is bent in the form of a loop and then 
bent at right angles so that a rubber 
band may be slipped over the ends of 
the wires to keep them in position. 
The contagt obtained in this way is 
perfectly sound, and it is possible to 
replace the grid leak with one of dif- 
ferent value in far less time than 
would be taken by soldering.— 


CJJ 


FIXED AIR DIELECTRIC 
CONDENSERS. 


The efñciency of short-wave re- 
ceivers can be considerably increased 
by the use of fixed air dielectric con- 
densers in place of the customary 
mica dielectric condensers. 

A particularly neat method of 
building air condensers of this type 
is illustrated in the diagram. The 
use of spacing washers is obviated 
by soldering the condenser plates to 
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_ vertical supporting pillars. Zinc and 


aluminium should, therefore, be 
avoided, and the plates should be cut 
from copper or brass. No. 16 S.W.G. 
copper wire. can be used for the sup- 
ports, which should be soldered into 


Method of building 

air dielectric con- 

denser and fixing to 

base. 

holes drilled into the ends of short 
4BA countersunk screws. These are 
screwed into a square ebonite base, 
and the condenser plates, which have 
previously been tinned in the vicinity 
of the holes, are built up and clamped 
together with pieces of temporary 
packing. The packing pieces should 
be of such a size that they can be 
easily removed from the finished can- 
denser, and may be cut from sheet 
ebonite, which will not retain much 
heat and will simplify the process of 
soldering. Softening of the ebonite 
is unlikely to take place, as the joints 
are easily made with a touch of the 
iron at each corner if the plates and 
supports are carefully tinned prior te 
assembly.—G. C. 
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A Talk Given on Behalf of the Radio Society of 
; Great - Britain from 2L0 on Saturday, June 13th. 


By Dr. W., H. ECCLES, F.R.S. 
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ERHAPS the most striking feature of a wireless 
man’s work is the contrast in size between the 
various things he deals with. At one moment he 

may be designing a tower weighing 300 tons, and at the 
next moment a catwhisker for tickling a crystal. I 
believe few other subjects furnish these great contrasts. 
They arise because wireless is now used to transmit mes- 
sages across the greatest distances, and, therefore, the 
transmitting stations must be very powerful, and the re- 
ceiving apparatus exceedingly delicate. 

I suppose every one among my audience has had con- 
siderable experience of apparatus for the reception of 
Wireless messages, so I propose to say little about the 
receiving side, and to concentrate on the transmitting 
side. I propose, in fact, to tell you about two or three 
of the great wireless transmitting stations 1 have visited 
m recent years. 


The High-Power Stations of France. 


One of the most interesting of the great stations of the 
world is that one on the south-west coast of France, near 
Bordeaux. It was built by the Americans when they came 
into the war, so that their army could communicate direct 
with Washington, nearly 4,000 miles away. After the 
war it was bought by the French Government. To-day 
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Maats and self-supporting towers in course of construction at Koenigswuzterhausen. 
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a visitor’ ap- 
proaching the 
station from the 
direction of Bor- 
deaux passes first 
through a 
countryside full 
of vineyards, and 
then enters a 
region of pine 
woods covering a 
level plain ex- 
tending to the 
sea, Long before 
he reaches the 
station he catches 
glimpses of its 
lofty towers. | 
When he comes nearer he can see that the station is in 
the middle of a clearing about two miles in diameter, and 
that the towers are eight in number, and that they are 
arranged to form a stately avenue pointing straight across 
the Atlantic Ocean to Washington.. The towers resemble 
the Fiffel Tower in Paris, but they stand on three legs 
instead of four, and are more graceful and airy. The 
first time I saw them was on 
a rather dull morning, and 
their tops were now and 
again hidden in the clouds, 
which all helped one to 
realise their great height. 
Actually they are about 
_ ooft. high, which is only 
r8oft. short of the Eiffel 
Tower. Their purpose is to 
hold up a network of aerial 
wires, which, on the morn- 
ing of my first visit, were 
quite invisible. 

Down on the ground, at 
the end of the avenue of 
towers, 1s the building con- 
taining the machinery, and 
from this, long wires can be 
seen ascending to the aerial 
wires aloft. The building 
looks tiny compared with 
the towers, but as the visitor 
draws near to it-he finds that 
it is an imposing structure 
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The Work of a Wireless Engineer.— > 
about sixty yards long. The principal room in it is the 
machinery hall; inthis is a group of roaring motors and 
dynamos, which deliver electric current to a magnetic arc 
seen in the background. The magnetic arc is one of the 


best forms of apparatus for making the powerful high- 


frequency currents which are sent into the aerial wires. 
The one at work here is about 1,300 h.p. In external 
dimensions it is the size of a large elephant. There are, 


in fact, two of these elephants, one of which works while ` 


the other rests and is cleaned. They 
are the largest arcs ever built. 

For sending dots. and. dashes, a 
Morse key is necessary, but as the 
current to be controlled is enormous, it 
is divided among a row of seventy-eight 
large Morse keys all rising and falling 
together. They are operated auto- 
matically by a tiny electric current . 
which has come on the telegraph lines 
from Paris, where a telegraphist sits at _ 
a table and taps a small Morse key. 
It is fascinating to see and hear the 
seventy-eight big keys moving all to- 
gether like well-drilled soldiers at the 
bidding of an operator hundreds of 
miles away. It is difficult to. realise 
that the clatter of these keys will be 
heard by wireless receiving operators in 
America and written down as a 
message. 


The Masts of St. Assise. 


Besides: the station just described, 
France possesses three other magnifi- 
cent wireless stations, of which the 
largest is at St. Assise, near Paris, and 
is the largest in the world. This 
station has sixteen steel masts, each 
82oft. high, forming an avenue nearly 
two miles long. These masts hold up 
aerial wires of which the total length 
is thirty miles. The masts do not stand 
on feet like the Bordeaux Towers, but 
are held upright by slanting guy wires 
fixed to the ground. The station 
buiiding has a frontage of 25o0ft., and 
contains two palatial machinery halls. 
Here the high-frequency currents are 
made, not by magnetic arcs, but by 
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machines called Latour alternators, - 
named after their-inventor. The power 
employed is about 2,000 h.p., and is 
controlled by a telegraph key in Paris. 

A visit to these two great French stations makes one 
ask which is the better construction, towers standing on 
their own legs, or masts held up by guy ropes? Either 
of them will serve the purpose of the wireless engineer, 
who uses them merely to hold up as much aerial 
wire as posible as high as possible. Masts are usually 
less costly than towers, but which of them is safer in 
a storm? Experience in Europe indicates that towers 
are stronger than masts. At any rate, I do not remember 
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One of the twelve masts at the 
Imperial Wireless Station at Hill- 
morton, Rugby. — 
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to have heard of a big towér béing blown down, though 
I know of several high masts being wrecked. On 


the other hand, masts have. sometimes proved unex- 
-pectedly tough. For, instance, a few years ago a sea- 


plane flew straight into a mast at Portsmouth 45oft. 
high and wedged its nose so firmly into the lattice work 
that it stuck there like a nail in a gatepost. At the im- 
pact the pilot. was shot from his cockpit against the mast 
and fell stunned on one of the wings of the plane, thus 
narrowly escaping a fall of zooft. He remained in this 
~ precarious condition until a courageous 
marine climbed up the bent mast and 
rescued him. Later the wrecked plane 
was lowered in pieces, and the mast 
repaired and straightened. 


The Imperial Station at Rugby. 


Among the great wireless stations of 
‘the world the new Imperial station at 
Rugby, which ‘is now being erected by 
the Post Office Engineering Depart- 
ment, must be given an jmportant 
place. It is situated about three miles 
from Rugby on a site about a mile and 
a half long by a mile wide, and com- 
prising nine hundred acres. There is 
room for sixteen masts, of which 
twelve are now nearly finished. These 
masts are 825ft. high and are sup- 
ported by steel guy ropes fastened to 
the ground. Railway travellers pass- 
ing through Rugby and looking at 
these masts do’ not usually realise 
their great height. There is nothing 
near enough to them to serve as a stan- 
dard, and the few tall trees in the 
neighbourhood are so dwarfed by com- 
parison that they look like gooseberry 
bushes. If the Nelson Column could 
be put near one of the masts it would 
be seen to be only one-sixth as high. 
or if St. Paul’s Cathedral were placed 
alongside a mast the Cross on the 
: dome would not reach half-way. ln- 
side each mast is a lift worked by an 
electric motor ; this can carry four or 
five men to the top in about a quarter 
of an hour. There is also a ladder 
up-which nimble people can climb in 
about’ half an hour. The whole mast 
is supported on porcelain insulators. 
and can rock slightly on a joint at the 
bottom ; in a high wind the top of the 
: mast sways gently to and fro about Sf. 
These twelve masts are the tallest structures in the 
British Empire. They have been erected without a single 
serious accident, a feat greatly to the credit of. the con- 
tractors and the workmen. ‘There have been exciting m- 
cidents, of course. I recall that on one occasion the lif! 
was at its highest stopping place just beneath the plat- 
form which caps the mast, and a number of workmen g™ 


‘into the cage in order to descend. An extra man climbed 


on to the top of the cage, as there was no room inside. 
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The Work of a Wireless Engineer.— 
The signal to lower away was given, but instead of 
descending, the lift started rising, with the result that 
the man standing on the cage was in danger of being 
crushed underneath the top platform. © To save himself, 
he made a flying leap into empty space, caught at a 
hanging rope, and held on. I need not say that he was 
speedily hauled back into safety. 

The masts are for the purpose of holding up the aerial 
wires. These are slung between the top of the masts 
in festoons each a quarter of a mile long. Altogether, about 
thirty miles of thick wire—that is, as much as would 
reach from London to Guildford—are suspended at the 
giddy height of 800ft. From these 
aerial wires other wires descend to the 
station building far below. 

The building contains three great 
halls: a machinery halt measuring 
18sft. by 47ft., a valve room 103ft. 
by -4oft., and a high-frequency room 
as big as the valve room but 52ft. in 
height. In this room the girders He 
porting the roof are of pine wood, be- — 
cause steel girders can be made red- hot 
by having near them the enormous 
high-frequency currents running in the 
coils and condensers installed there. 
The coils are for tuning the aerial 
wires; just as my hearers tune their 
receiving sets, but the Rugby coils are 
monstrous things, weighing 5 tons, 
whereas yours probably weigh a few 
ounces, and the cable used in making 
them contains 6,561 strands of wire. 
As for the condensers, they are exactly 
like the mica condensers in your receiv- 
ing set, except that they weigh ro tons. 


The World’s Largest Valve Station. 


Rugby is unique in the respect that 
valves are used on an unparalleled 
scale for generating the high-frequency 
currents for the aerial wires. Eighty- 
four big valves are being installed. 
The valves are very like those you 
may be using at this moment in your 
receiving set, but each Rugby valve 
consumes about one thousand times the 
energy taken by a receiving valve. The 
valves would get very hot unless 
cooled, so a reservoir containing half 
a million gallons of water with the necessary pumping 

machinery has been excavated for cooling them. 

The Rugby station is the first high-power station ever 
equipped solely with valves. This form of equipment 
was decided upon by the Government, because the valve 
method is very adaptable. A valve station with high 
masts can do more things than can-a station employing 
arcs as alternators. For instance, a valve station can 
transmit short waves as easily as long waves, and thus 
any wavelength from the shortest to the longest—say, 
from 10 metres to 20,000 metres—can be radiated if 
desired. Moreover, the masts at Rugby are so arranged 
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Porcelain insulator and supporting 
joint at the base of one of the Rugby 
masts. 
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that, if desired, reflectors can be erected for projecting 
short waves in useful directions in the form of beams. 
Again, the valve method is the fastest of all methods; 
speeds of a thousand words a minute have been reached 
experimentally in this country. In addition, a valve 
station can transmit messages by the voice as well as by 
the Morse code; in other words, a valve station is a 
telephone as well as a telegraph station. 

The Postmaster-General has announced that telephone 
trials across the Atlantic will start during the coming 
winter. If the tests are successful, anyone who can be 
connected on the trunk telephone line to Rugby will be 
heard at the corresponding New York station, and his 
voice will be sent over the American 
trunk lines to any subscriber. As 
there are already a number of trunk 
lines connecting certain Continental 
countries to London and Rugby, the 
‘new station will enable a large area 
of Europe to be connected by tele- 
phone to the North American continent. 
Later it may be found possible to ex- 
tend these facilities to more distant 
parts of the world. 


Empire Communications. 


But apart from its telephonic possi- 
bilities the Imperial station will cer- 
tainly render great national service as 
a transmitting centre of wireless tele- 
grams, both in plain language and in 
cypher. For instance, it will enable 
Whitehall to transmit instructions to 
military expeditions anywhere and to 
ships on any sea of the globe Finally, 
it will spread all round it messages 
conveying news and information œf 
general interest to be simultaneously 
received in every part of the Empire. 
This, surely, is the most important con- 
tribution any instrument of communica- 
tion can ever make to the mutual 
understanding and cohesion of the 
British peoples. 
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A NEW MAIL SHIP. 


HE s.s. Chitral, the fifth of a 
fleet of eight new ships being 
built for the P. and O. Steam Naviga- 
tion Company, recently ran a series of 
successful trials in the Clyde, and will be employed in 
that company’s Australian Mail Service. 

The wireless equipment with which this vessel was fur- 
nished was manufactured and fitted by Radio Communi- 
cation Co., Ltd. The main installation comprises a 
14-kw. spark transmitter with a daylight range of 800 
miles, and a c.w. transmitter with a daylight range of 
1,500 miles, while an emergency spark set, worked from 
a battery of accumulators, is provided for use in case 
of any possible breakdown of the power supply from the 
engine room. 

A wireless direction finder is also fitted. 


B 28 


Wireless 
World 


052 


JUNE 24th, 1925. 


VALVES WE HAVE TESTED. 


The Louden Dull Emitters. 
Types PE: and F.E.2. 


HE well-known Louden valve is now manufactured 
with a dull ‘emitting filament, and sample valves 
have been received from Messrs. Fellows Magneto Co., 
Ltd., the makers. 
Having had an _ opportunity of testing the bright 
emitters > very thoroughly, we were especially interested 
in applying laboratory tests to the new arrivals. 


H.F. and L.F. Types. 


Two tines are made—the F.E.R.1, which corre- 
sponds to the bright emitting Fr, and is intended for 
detection and low-frequency amplification, and the 
F.E.R.2, which is designed for H.F. work, ahd is the 
` dull emitting counterpart of the F.z. 


Both types are rated at o.1 ampere filament current, l 


but they are supplied for either 4- or 6-volt circuits, and 
the appropriate type can therefore be immediately sub- 
stituted without alterations or additions to.an existing set. 


General Construction. 


The general construction adopted in the earlier types 
remains unchanged, the anode being in the form of a 


spiral of thick wire slightly shorter in length than the / 


spiral grid. 

The point of outstanding interest is the filament system 
of the 6-volt variety. Instead of the usual single-wire 
coaxial with the grid, a double filament is used. Actually 
the system consists of two filaments, connected in parallel, 
and arranged closely side by side. Due, however, to 
their being so close together, and consequent interaction, 
the total emission, though greater than that which would 
be obtained from a single filament, is not doubled. 


Laboratory Tests. 


Our usual tests were performed on the four valves sub- 
mitted to us, and the results as given in the tables show, 
in a concise form, their individual performances. 

The emission on all four types was particularly liberal. 
It was, in fact, much higher than is generally required, 


and actually, for all practical purposes, ample emission 


was obtained at 0.5 volt below the rated value, and our 
main tests were carried out at this figure—that is, 3.5 
volts for the 4.0-volt type, and 5.5 volts for the 6-volt. 

In this connection we would once more urge the advisa- 
bility of always running valve filaments at the lowest pos- 
sible voltage consistent with good reception, and never to 
exceed the maker’s figures. The lower the filament volt- 
age, the longer the life of the valve will be. 

Suitably adjusted, all four types gave good results 
under practical working conditions. We note that the 
maximum plate voltage is given as 80 volts in every case; 
if this could be increased to, say, 100 in the case of the 
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F.E.R.1 (L.F. valve), even better results, we think, 
would ensue. 

The 4-volt valve sells at 12s., and the 6-volt at 
13s. 6d.; both represent good value for money. 


LOUDEN F.E.R.2 4-VOLT. 
For use as a high frequency aceplifier. 
(Fellows Magneto Ce., Ltd) 


i Filament Volts, 3.5. Filament Current, 0.1 amp. 
Emission (total), Milliamps 8.7. 


Plate Cur- Plate! Ampli- 
Plate rént at Grid Current fication Impedance. 
Volts. Zero Grid, Bias. Milliamps. Factor. 
40 0.52 0 0.52 12.35 47,700 
60 1.01 -l 0.7 11.9 ,000 
80 1.6 —2 0.9 11.9 37,000 


3 Plate current when grid is biased to the value of Col. II, 


LOUDEN F.E.R.2. ¢-VoLT. 
For use as a high frequency amplifier. 
(Fellows Magnete Oe., Ltd) 


Filament Volts, 5.5. Filament Current, .1 amp. 
Emission (total), Milliamps 12. 


Plate Cur- 
rent at 
Zero Grid. 


Plate 
Volts. 


4 Plate current when grid is biased to the value of Col. lIL 


LOUDEN F.E.R.1. 4VOLT. 
For use as a lew frequency amplifier er detecter. 
(Fellow s Magneto Oe., Lil) 


Filament Volts, 3.5. Filament Ay E -105 amp. 
Emission (total), Milliamps. 12 


Plate Cur- Plate? Ampli- 
Plate rent at Grid Current fication Impedance, 
Volts. Zero Grid. Bias. Milliamps. Factor. 
40 1.2 —1.5 0.8 6.8 23,000 
60 2.02 —3.0 1.33 6.9 20,000 
80 3.35 —4.5 1.88 6.8 18,200 


4 Plate current when grid is biased to the value of Col. JIL 


LOUDEN F.E.R.1. 6-VOLT. 
For use as a low frequency amplifier or detector. 
(Fellow s Magnete o Ltd.) 


Filament Volts, 5.5. Filament Current, .103 amp. 
Emission (total), Milliamps. 7.9. 


Plate Cur- Plate? 


p 
Plate rent at Grid Current. fication Impedance. 
Volts. Zero Grid. Bias. Milliampe. actor. 
40 1.07 —1.5 0.67 6.2 26,600 
60 2.2 — 3.0 1.11 6.6 21,600 
80 3.5 —4.5 1.6 6.6 


3 Plate current when grid is biased to the value of Col. IIL 
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SAVOY HILL 


From Paris. 

The mid-day concerts from Paris are 
providing numbers of listeners in this 
country with earlier broadcast entertain- 
ment, and this has resulted in a little 
eulogy from a South of England news- 
paper which says (inter alia) that we 
owe a lot to our friends across the water 
for the privilege granted to English 
people who have leisure to listen to pro- 
grammes comparatively early in the day. 

©0000 


A Question of Authority. 

The inference is that the B.B.C. should 
emulate the example of Radio-Paris and 
give full-blooded programmes at lunch 
time or earlier, but the fact is too often 
overlooked that in this matter, as in 
so many others, Savoy Hill is in the hands 
of the Government authorities who not 
only control the broadcasting hours, but 
have practically power of life and death 
over programmes and policy. If ever 
the question of morning broadcasts be- 
comes pressing, officials at Savoy Hill 
would, I understand, have first to con- 
sider the financial aspects, to which refer- 
ence has previously been made in these 
notes, The question of additional staff 
would also have to be carefully con- 


sidered. 
0000 


Need of Additional Income. 

The obvious corollary of increased 
expenditure on this and several other 
items is additional income, and listeners 
must await the advent of the Wireless 
Bill foreshadowed by the Prime Minister, 
in which it is believed the position as 
regards existing licences and the future 
of the licensing system will be clarified. 

0000 
Aerials. 

‘he average aerial, as the chief 
engineer of broadcast in Britain might 
say, is a perfectly harmless affair. It 
only needs a little judicious attention to 
keep it in perfect order. But occasionally 
it is subjected to cavalier treatment, and 
thus it comes about that municipal 
authorities, with the blessing of a Select 


Committee of the House of Lords, are ` 


empowered to prohibit aerials that are 
likely to be dangerous to the community. 
0ag00 


The Capricious Landlord. 

But another aspect has been put forward 
by several listeners who pride themselves 
on the possession of the knowledge and 
ability to erect the genuinely harmless 
but efficient - aerial. hy not a law, is 
the demand, to prevent capricious land- 
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FUTURE FEATURES.. 
Sunday, June 28th. 


Lowpon.—3.30 p.m., Organ Re- 
cital from the Bishopsgate In- 
stitute, by Reginald Goss- 
Custard. 4 .m., Sybil Thorn- 
dike and Lewis Casson in 
“ The Medea.” 

Carpirr.— 9 p.m., Arthurian Le- 


gends. 

MANCHESTER.—3.20 p.m., Chamber 
Music. 

NEWCASTLE.—9 p.m., Orlando Gib- 
bons Tercentenary. 


Monday, June 29th. 

Lonpon.—8 p.m., Musical Comedy 
and Humour. 

PiyMouTH.—3 p.m., Speech by 
H.R.H. Prince Henry at open- 
ing of Plymouth Hospitals 
Exhibition. 

Tuesday, June 30th. 

Lonpon.—9 p.m., Railway Centen- 
ary Celebration. 

MANCHESTER.—1.15 p.m., Mid-day 

i Society’s Concert, relayed from 
; the Houldsworth Hall. 
: 5XX.—8 p.m., Ballad Concert. 


Wednesday, July Ist. 
Loxpon.—9 p.m., Canada. 
Giascow.—8 p.m., Operatic Night. 

Thursday, July 2nd. 
Lonpon.—8 p.m., Act. IIT. of “ Or- 

pheus ” (Gluck). 
BremincHamM.—8 “p.m., Music and 

Drama. 

Friday, July 3rd. 

Loxpon.—8 p.m., An Honor (or £0) 

in an Estamimet. John Henry 

and ‘‘ The Roosters.” 
Guiascow.—8 p.m., Band of H.M. 

Royal Air Force. 


Saturday, July 4th. 


Lonpon.—8 p.m., Independence 
Day—A Programme for Ameri- : 
can eListeners. i 


BourNeEMOUTH.-—8 p.m., Revue. 
: Mancnester.—8 pm., Hail Col- 
3 umbia! : 
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TOPICALITIES. 


lords from prohibiting the erection of 
aerials altogether? Many cases have oc- 
curred in which landlords have refused 
permission for aerials to be erected on 
their property, but have declined to as- 
sign any reason for the prohibition. The 
question arises whether such refusal does 


not amount to interference with the 
liberty of the subject. 
ooco 
Musical Revues. 
I understand that the first of the 


musical revues with which the name of 
Mr. James Lester, the B.B.C.’s latest 
acquisition, will be associated, will be 
broadcast on July 6, 9, 11 and 17. Some 
misunderstanding appears to exist over the 
work which Mr. Lester will do. Briefly, 
he will, I am informed, assist in the pro- 
duction of the lighter side of broadcast- 
ing entertamment, but the actual respon- 
sibility for all dramatic productions will 
remain in the hands of Mr. R. E. Jeffrey. 
The aim is to combine a knowledge of the 
musical revue and musical comedy with 
that of the requirements of broadcast. 
Listeners will be able to judge of the 
results for themselves. 


ooo0oo0o 


Holidays in Both Hemispheres 

The difficulties attendant upon broad- 
casting in this country are not by any 
means fully realised by listeners. For in- 
stance, so apparently innocent a matter 
as the broadcast of seaside resorts during 
the holiday season has met with a certain 
amount of opposition., “It may be all 
very well,” remarks one, objector, “to 
broadcast municipal orchestras, the songs 
of pierrote and other local noises for the 
benefit of thosp about to start on a holi- 
day; but what about those people who 
have just returned from holiday? Will 
they thank the B.B.C. for calling up 
memories of an all too brief fortnight or 
so spent by the sea-shore of what was, 
and all that might have been?” 
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In the Future. 

This correspondent’s complaint is pro- 
bably anjuctified: At any rate, we may 
take it that the day is not far distant 
when listeners will hear a background of 
local noises from Bridlington, Blackpool 
and Eastbourne, or will be able to receive, 
if they prefer, the local noises from well- 
known Continental watering-places, such 
as Dinard, Dieppe and Ostend, or tune 
in to receive the shouts of South African 
holiday makers surf-riding at Cape Town, 
or the accents of Fifth Avenue at Palm 
Beach. 
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Day v. Night Transmissions. 

Will daylight transmissions ever equal 
those of the night hours? The B.B.C. 
engineers to whom ï put the question 
. pronounce against this possihility. The 
“ Heaviside Layer ” overhangs the earth 
like a thick cloud at night, forming a 
sort of “whispermg gallery,” but in the 
day-time it is diffused into minute par- 


ticles and the cloud-like or “ whispering- 


gallery ” effect is less pronounced. 
oo00 


Shorter Wavelengths. 

In the course of developments, how- 
ever, shorter wavelengths will become 
practicable for broadcasting. A wave- 
length of about thirty metres transmits 
well during the day; while signals on the 
broadcast wave-band get very tired during 
the hours of daylight, whereas at night 
they are reflected and refracted. 
therefore, conceivable that transmissions 
in the day-time for broadcast purposes 
will be on wavelengths at present not 
contemplated by those responsible for their 


allocation. 
i i o0oo0oo0o0o 


Law Court News by Wireless. 

A new feature of the programmes from 
the Frankfurt Station is the dailv sum- 
mary of law cases, in which the decisions 
of the German Higher Courts are given 
together with résumés of trials. It is 
hoped that these items will stimulate 
public interest in the law. At all events 
they will probably serve as warnings. 


oo0oo0ooọo 


League of Nations to be Broadcast. 


According to a Continental correspond- 
ent, the proceedings of the League of 
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AN OPEN-AIR BROADCAST SERVICE. 


A 
Brighton pier, where a large gathering part 


JUNE 24th, 1925. 


protogra h taken on a recent Sunday on 


cipated in a e i religious service. 


The loud-epeaker ie an Amplion type A.R.31. 


Nations may be broadcast next autumn. 
Offers to transmit the proceedings have 
been made by the Eiffel Tower, Breslau, 
Frankfort, Munich, Rome, and Vienna 
stations. 
League will accede to these requests. 


; oo0oo0ooọ 
Bee-Keeping and Wireless. 


The bulletin of the Lancashire Bee 
Keepers’ Association has for some time 


BROADCAST TRANSMITTER IN CHURCH. The new one-kiiowatt equipment at 


WSAP, which is situated in the crypt of the New York City Temple. Se 
been broadcast from this. church for some time 


ces have 
ast, but the new apparatus is con- 


derably more powerful than the old. 
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It seems probable that the 


been a regular weekly feature of the 
Manchester programmes. The Vice-presi- 
dent of the Association is now able to 
state that the bulletin is being of the 
greatest service to the Association. In- 
terest in bee keeping has been stimulated, 
many new members having been enrolled 
since the bulletin was first broadcast. 
The knowledge imparted is also of great 
use, and it is possible in this way to keep 
members acquainted with the movements 
of the Association’s expert, who travels 
throughout the county to give advice and 
practical help. 
0000 j 


A Light Symphony Concert. 


Although formal symphony concerts 
have been abandoned at Manchester 
during the summer months, a light sym- 
phony concert has been arranged for the 
afternoon of Sunday, July 5th, the artists 
being Miss Helen Anderton (contralto), 
Mr. Victor Helliwell (bass), and the 2ZY 
Augmented Orehestra, conducted by Mr. 
T. H. Morrison. Requests are continually 
being received’ for Tchaikovsky's ‘‘ Cass 
Noisette ’’ Suite, and accordingly this 
piece has been included in the programme. 


oo0oo0o0o 


A Jarring Problem. 


There is a dearth of jam jars in Aber- 
deen. The reason is not only that the 
juvenile Aberdonian likes jam, but that 
Mr. R. M. Neill, the Keeper of the 
Natural History Museum, is giving talks 
in the 2BD Children’s Corner on how to 
keep tadpoles, sticklebacks, and water 
beetles alive and healthy at home; and 
to follow instructions each boy and girl 
needs six jam jars. Mr. Neill’s next 
series will be on ‘‘ Sea Shore Shells,” and 
the adult population of Aberdeen con 
templates embarking on a diet of cockles 
and mussels. 
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cautions with his aerial installation in thundery 
weather, but the minority who are either absurdly 


| fe average wireless amateur takes reasonable pre- 


nervous or criminally reckless may be interested to have ~ 


precise details of an actual case in which an aerial was 
struck. 
The installation in question is so heav ily screened by 
high ground and trees that the supplying firm rather pooh- 
poohed the buyer’s request for a safety switch. A single 
wire, 6oft. high, is attached at the free end to a goft. 

tree by wire rope. At the house end it is secured by rope 
halliards to a guyed mast, stepped in the ground. The 
4oft. lead-in is soldered to the usual 2BA brass rod, 

insulated by a Jight ebonite tube from the oak frame of 
a window. Inside the window a short insulated wire 
leads to the common type of D.P.D.T. switch on a 
porcelain base. The earth lead.of electron wire runs in 
one piece from an old zinc bath at the bottom of a 2oft. 
well just outside the window through a hole in the oak 
sill of the window to the D.P.D.T. switch. Thus both 
lead-in and earth wire bend sharply at right angles to 
enter the house, there being a vertical gap of 2ft. between 
them. The only insulators on the aerial are two of the 
large corrugated type made by the General Electric Co., 
one at each end. 


Listening in to 5XX. 


The family were listening in to 5X X one Sunday when 
the weather grew stormy, and rumblings of distant 
thunder were audible. The switch was immediately 
thrown to safety, and the two leads to the set from the 
switch were disconnected and left hanging. The storm 
came nearer, and presently a mighty crash shook the 
entire building—a substantially built farmhouse. A 
brilliant blue discharge was observed through the window, 
and when the party had recovered from their fright, they 
investigated affairs outside. ‘The discharge had injured 
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There has always been a good deal of speculation as to 
whether aerials act as a safeguard or constitule a 
menace in the event of lightning. - 
The little story which we publish here will be found of : 
particular interest, as it points to the probability that : 
the presence of an aerial may be expected to save a 
house from damage when struck by lightning, but only 
if the path to earth provided by the wires of the aerial- 
earth system is comparatively direct. 
The rarity of any instances where houses with aerials 
have figured in accidents of this kind adds to the 
interest in this little account of facts. 
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By JOHN CITIZEN. 


nothing inside the building, but had clearly leapt the 2ft. 
vertical gap between the right-angle bends in the lead-in 
and earth wires. The glass of the window was blackened 
in a line parallel with this gap. The earth wire had been 
destroyed by fusing over a length which could not be 
measured, as its exact original length was unknown; 
and the insulation was burnt off it below the fused por- 
tion. The wall was also blackened at several points 
where the earth lead had run down it. 


Preference for a Straight Path. 


There are two or three points of interest in this lucky 
escape which are not particularly speculative. First 
and foremost, freakish as lightning often seems to be, 
it displayed in this instance a decided preference for the 

straight path, choosing the 2ft. air gap in the straight 
downward line to earth, rather than following the con- 


‘tinuous conductor into the house, through six right angles 


and out again. A tiny safety spark gap between aerial 
and earth, mounted outside the house in the straight line 
to earth, will usually confer more safety than an elaborate 
switch inside the house, with its concomitant right angles. 

Secondly, it is almost certain that the tree was origin- 
ally struck—it has been struck before—and if so, it is 
conceivable that the discharge would have passed harm. 
lessly -to earth through the trunk if the connection to the 


aerial shad been by non-conducting rope halliards or 


through plenty of insulators, arranged at right angles to 
the impact, 7.e., horizontally. Actually, the aerial is 
linked to the tree by wire rope, and isolated by one insu- 
lator only. This is of special interest, for the sequel is 
yet to be told. Ten minutes after the first shock, the ` 
house was struck again, there being no longer any direct 
earth path from the aerial. This time the current appears 
to have travelled down the down wire from the aerial, and 
to have been mortified (so to speak) at finding. no direct 
earth path. Anyhow, it leaped across to the roof, sent 
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Aerials and Lightning.— 


the tilés flying, and went to earth via an enormous gal-- 


vanised water tank just beneath the roof. There is very 
little speculation in this diagnosis, as the down wire 
passes quite close to the tank, and the roof damage was 
along the shortest path between these two conductors. 
The owner has been advised to replace the wire rope be- 
tween tree and aerial with rope, and to insert a longish 
string of insulators at the free end; also, if possible, to 
top the tree, which has a large, spreading head. 


On the following Sunday, although the weather was 


stormy, there was no visible lightning or audible thunder, 
and the party again tuned in 5XX, chatting about their 
fright of the previous week. A certain item in the pro- 
gramme did not interest them, and they switched off. 
One of them, with a joke about the previous Sunday, 


—. 
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threw the earth-aerial switch over. As he did so, there 
was an audible ‘‘ Pst! They looked at each other, 
and he proceeded to open and close the switch repeatedly. 
Though there was no thunder about, he could get blue 
sparks up to fin. every time he earthed the aerial; and 
the sparks increased in frequency as the gap was 
narrowed. 

As this building stands amongst surroundings calcu- 
lated to trap electrical discharges long before they reach 
its low level, it is evident that precautions should never 
be neglected because a house stands low and is screened 


by high trees and high ground. The morals of this 


particular incident, rare as such cases are, indicate the 
value of the safety gap in a straight line, and the advis- 
ability of using cord rather than wire for halliards and 
supenan purposes. 


TRIAL -UPON TRIAL. 
: | Broadcast Test on Motor Run. 


STRENUOUS and searching test of a standard five- 

valve broadcast receiver was carried out with success 

during the Whitsun Motor Trial between London and 
Edinburgh. 


The.set was a ‘‘ Cosmos ’’ (Metro-Vick Supplies, Ltd.), | 


(Above) The wireless-equipped ‘* Bean *” car 
which participated in the London to Edin- 
burgh motor trial. Note the small aerial. 
The body of the car acted as a counterpoise. 
(Below) The ‘*Cosmos” 5-valve receiver 
which gave excellent loud-speaker results 
during the greater part of the run. 


23 


mounted in a ‘‘ Bean 
a number of short overhead parallel wires, the body of the 
car functioning as a counterpoise earth. 
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car, which carried as an aerial 


At the start perfect loud-speaker reception was ob- 
tained from London and 5XX, the quality of reception 
being maintained until Towcester was reached, 67 miles 
from London. It was then noticed that interference was 
present when reducing speed round corners, and this was 


traced to the generator of the car not giving full voltage. 

At 3.30 in the afternoon, when Carlisle was reached, 
Newcastle was heard at fair loud-speaker strength ; Glas- 
gow could just be heard on arrival at Moffat. Fading 
was very pronounced in this district, dwing to the hills 
on either side, but 25 miles out from Moffat the Edinburgh 
Relay Station made a fair impression on the loud- 
speaker. | 

After the B.B.C. stations had closed down, music was 
heard in the telephones when only three valves were used, 
and, as the wavelength was approximately 510 metres, 
the station was understood to be Berlin. It was found 
impossible, however, to tune in this transmission on the 
loud-speaker owing to the extreme roughness of the road. 
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A Review of the Latest Products of the Manufacturers. 
THE ERICSSON CRYSTAL DETECTOR. 


The extensive use of crystal detectors 
for use in the construction of simple 


broadcast receivers has caused much 


attention to be devoted to cryatal detec- 
tor design. The aim should be to pro- 
vide an adjustment by means of which a 
good detecting point on the crystal face 
can easily be found and the correct criti- 
cal pressure readily applied. 


The British Ericsson Company's crystal detector. 


The British Ericsson Co. have intro- 
duced ‘a ‘new detector which is simple to 
adjust’ and is not fitted with a number 
of auxiliary controls which one sometimes 
finds on detector’ mountings, rendering 
the operation difficult. It is easily: de- 
mountable, giving ready access to the 
crystal. : The contacts are protected by a 
glass tube. 

Critical adjustment is provided by 
means of a fine thread passing through a 
ball, so that contact can be obtained with 
any. point on the face of the crystal, while 
a coarse adjustment is produced by a 
plunger action of an auxiliary stem which 
passes right through the threaded spindle 
and to which the catwhisker is actually 
attached. 

It is a robust form of crystal detector, 
sensitive and easy to adjust. 


oo00°o 


LAMPLUGH FILAMENT RHEOSTAT. 


The design of the new filament rheo- 
stat by Messrs. 
Lamplugh & Co.. 
Ltd., King’s Road, 
Tyseley, Birming- 
ham, deserves 
mention, as 
a plunger is 
employed to 
make contact 


| M with the sur- 

f | face of the 
wire instead 

of the usual 

Lampiugh filament rheostat. rubbing 


spring. A small metal plate carries the 
bearing for one-hole fixing and gives sup- 
port to a fibre strip upon which the resist- 
ance wire is wound. Contact is made on 
the inner face of the winding and to allow 
for small irregularities in its curvature, 
a spring-applied plunger is employed for 
making reliable contact. By this means 
a very smooth movement is obtained. 
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THE ALEMBIC LIGHTNING 
PROTECTOR. 


A porcelain moulding is em- 
ployed to carry the equipment, 
which consists of an aerial-earth 
change-over switch, an arrester 
gap and fuse. 

he gap, which is made 
between the surfaces of two 
carbon rods, is, of course, 
connected between the aerial and earth 
wires, whilst the fuse is connected in 
series with the aerial. This isa convenient 
arrangement for earth and aerial and 
does, to a considerable measure, protect 
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Lightaing protector, fitted with protecting 
fuse and arrester gap. 


the receiving equipment even when the 
switch is left in the position so that the 
aerial is connected through to the instru- 
ments. 

The component parts are already wired 


. up and the wiring sealed in at the back 


of the porcelain panel, which very: much 
simplifies the work of installing. The 


metal parts are of copper and treated to. 


give them a durable finish. 

The arrester is a product of Messrs. J. 
a 22, Farringdon Avenue, London, 
E.C.4. ! 
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COMBINED AERIAL SWITCH AND 
LEAD-IN TUBE. 


It is usually considered desirable to 
earth the aerial when not in use, earthing 
arrangement being provided out-of-doors. 
Messrs. E. Shipton & Co., Westminster, 


earth wire. > 


London, S.W., have recently introduced 
a leading-in tube in which the rod which 
conveys the connection to the aerial is 
utilised for externally connecting the 
aerial to earth. To the outside of the 
ebonite tube a pair of clips is fitted, one 
at either end. The aerial rod carries at 
its extremities forked spring contacts 
which, in turn, engage upon the rings de- 


Rotary. change-over switch. 


pending whether the rod is depressed or 
pulled out, Thus in one position the 
serial is connected through to the instru- 
ments, the lead being taken from one of 
the clips. In the other position the aerial 
is disconnected from the receiving appara- 
tus and externally earthed by engaging on 
the other clip, to which is attached an 
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PLUG AND SOCKET CONNECTORS. | 

Piugs and sockets have many applica- 
tions in the construction of wireless 
apparatus and, as a result, an extensive 
range is now available on the market. 

A type recently introduced by Messrs. 
Lamplugh & Co., Ltd., King’s Road, 
Tyseley, Birmingham, is interesting, in- 
asmuch as the usual split pin has been 
abandoned and is replaced by a four- 
spring faced peg. By this means an easy 
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Lamplugh plug and socket connector. 


fit is obtained in the socket and reliable 
contact ensured. The plugs and sockets 
are well finished, nickel plated and 
polished and are supplied complete with 
circular label for indicating the terminal 
connections usually employed in receiver 
construction, 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ Ths Wireless Worid,” 139-140, Fleet Street, E.0.¢, an must be accompanied by the writer's name and address. 


NOISES FROM ELECTRIC LIGHT WIRES. 


Sir,—In houses wired for electric light and heating it is 
quite possible for broadcast receiving to be marred by a 
humming noise in the headphones due to induction on the 
wiring. With crystal sets and a 50-cycle supply this may be 
so loud in comparison with the broadcast signals as to be 
irritating to the listener, while on a 1CO-cycle supply, such as 
exists in certain towns, it becomes a recognised nuisance. 

There aré various systems of wiring houses for electric light, in 
some of which the insulated conductors are covered with a metal 
sheath, while in others there is no such metal coating. As this 
metal sheathing is connected to earth one would expect houses 
wired with the metal sheathed wiring systems to be less subject 
to this interference with wireless signals than those where the 
wires are not so protected, but to obtain definite data on the 
point, a simple experiment has been carried out in these labora- 
tories, the results of which may interest your readers. 

About 50 yards each of Henley wiring system twin cable, and 
a similar tength of twin insulated cable, not metal sheathed, 
were disposed about the laboratory and connected to the two 
sides of a 2-way switch, which enabled one or the other to be 
made alive with a 250-volt 50-cycle supply. 


The headphones of a crystal set placed within a few feet | 


of the cables gave perfect silence with the Henley cable con- 
nected, but a perceptible hum with the unprotected rubber. 


On connecting a 3-valve amplifier and loud-speaker to the output — 


of the crystal set, the induction from the rubber covered cable 
developed into a loud note which would spoil any broadcast pro- 
gramme, while when we switched over to the Henley wiring 


only the faintest note could be detected, and this was evidently © 


due to other wiring, about the laboratory, probably lamp 
paras as it was present whether the switch was open or 
closed. 

It is evident then that in order to avoid interference with 
wireless receiving sets a metal covered house wiring system has 
considerable advantages over the unprotected rubber covered 
wire, P. DUNSHEATH. 

Research Laboratories, — 

W. T. Henley’s Telegraph Works Co., Ltd. 


B.B.C. AND DISTANT RECEPTION. 


Sir,—A most interesting suggestion is made in the Radio 
Times correspondence columns this week that each station of 
the B.B.C. should close for one day per month. I suggest that 
you give the fullest publicity to this suggestion. 

I have made the alternative suggestion that the wavelength 
should be changed for that one day, but quite see that there 
are difficulties in the way. 


When one considers the tremendous number of receiving sets” 


which are within a radius of one mile of each main station, 
most of which ca.not receive signals differing in wavelength by 
less than 75 metres from that of the local station, it is eas 
to realise what a boon one silent night per month would be. 
In my own case, for exaniple, it would enable me to calibrate 
my receiver for Glasgow, Swansea, Belfast, Aberdeen, Vienna, 
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Rome, l'Ecole Superieure, Hamburg, Münster, Vox Haus, 
oo art, Franhfurt, Königsberg, Muinich, Stockholm, and 
arich. i 

_ The fact that the suggestion has been published in the 
B.B.C.’s official organ shows that. they would consider the 


matter if they were assured that people wanted a silent night. 


Secretaries of wireless clubs would do well to get their members 


to sign a memorandum on the subject at their next meeting. 
Birmingham. J. WELLING. 


THE QSL QUESTION. a 


Sir,—With reference to “ R.E.F.’s ” letter in your issue dated 
June Srd regarding the sending of QSL cards by non-trans- 
mitters, I have sent about 120 cards out in the last nine months 
and have had 80 acknowledgments. I have cards from Mexico, 
Canada, U.S.A., Australia, and all the European countries, and 
in nearly every case I was thanked very much for my reports. 

Owing to the fact that short-wave signals as a rule travel a 
long way, it is rather useless sending cards to the big “ British 
noises ° who get across to Australia and the U.S.A. regularly, 
but I have found the Continental and American amateurs parti- 
cularly grateful. If one has a den it is rather interesting trying 
to cover the walls with QSL cards in their many varieties 
of colours, and also it serves to show the efficiency of the 
receiver. NORMAN GUY. 

Pinner, Middlesex. 


Sir,—I wish to endorse the remarks by “ R.E.F.” on trans- 
mitters’ non-acknowledgment of reports. Most amateur trans- 
mitters seem to suffer from a deplorable lack of good manners. 
Reports, however numerous or useless, should in common 
courtesy be answered, especially when any information is asked 
for. If, however, this is too much trouble why do not trans- 
mitters keep a pile of stamped postcards and a pencil somewhere 
near the set and write short acknowledgments during the 
intervals which occur frequently in experimental transmission. 
Just “ Many thanks for your report.—2XYZ."’ would be suffi- 
cient. If no reports are wanted why not say so at intervals 
during transmission. A three letter abbreviation could be 
devised for code work. Still, if amateurs had discouraged 
reports in the old days would amateur radio be where it is 
to-day? C. F. P. 


Sir, —In recent numbers of your periodical several allusions 
have been made to the use of QSL cards by receiving amateurs. 
A special ‘‘reception’’ card has been used by me for the 
past year in forwarding reports, and from the numerous letters 
I have received, apart from cards, the ‘‘wallpaper’’ has been 
very much appreciated. ° 
I need not comment on the absence of transmitters in Erin. 
Wishing your journal the best of luck. 
H. GOLDSBROUGH. 

Fethard, 


Co. Tipperary, 
Ireland. 


Supplement to The Wireless World & Radio Review. A 
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ii. ADVERTISEMENTS. 


High-resistance 
Potentiometer is best 


It is best because high resistance value 
and consequent low current consump- 
tion make the useful life of the grid 
cells far longer than when a low-resist- 
ance potentiometer is used. 

And this Igranic 30,000 ohm Potentiometer is 
best because it gives very smooth and even 
adjustment, ensuring critical variation of the 
grid Pa: Silent in operation, it is 
sturdily built, and with its unique indicating 
dial will give a neat finish to your panel. 


Single hole fixing. Price 8s. 6d. 


Write for List U 107. 


GRANIC 


ELECTRIC 


149, Queen Victoria Street, 
Works: BEDFORD. 
Branches . 


Birmingham, Cardift, Glasgow, Leeds, Manchester, Newcastle. 


IGRANIC RADIO DEVICES 
include 

Fixed Con- 

Rheostats, 


Honeycomb Coils, Coil 


Coil Holders, 1 pas. 
rs, Filament 


Holders, Battery PStentiometers, 
Vernier Friction Pencils, etc., 
Vario-couplers, Bi-plug etc. 

All carry a six months guarantee 


` 
Intervalve Transformers, Vario- 


meters. 


In answering these advertisements it is desirable to mention ‘‘ The Wireless Worla. 
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THE WIRELESS WORLD AND RADIO REVIEW. 


London. PRICE 


G Complete Wrth 
“Amplion" Loud Speaker 
(Model A.R.19), 4 Cossor 
Valves, 7 Igranic ge 
Coils, 90 v. H.T. a 
“ Price” 6v. special wire- 
less L.T. Battery with 
flexible leads qnd plugs. In 
Fumed or Dark Oak, tw 
cluding Marconi Royalty, 
10 0. In polished 
Mahogany £2 extra. 
Without accessories (but 
including 6 v. L.T. Bat- 
tery as specified) £24 0 0. 
Marconi Royalty {2 tos. 
extra. 
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* Price >` 


„Cabir : 


net Receiver is to own, for a i 


O POSSESS a 


moderate outlay, the finest 4-valve _ 
Receiving Set that money or ex- wy 
perience can buy 

In beautifully finished Cabinet, A 
specially made by a famous firm of 
piano-makers, the “ Price ” has won > 
the admiration of experts for its- 33 
Sensitivity, Selectivity. and simple 
precision of Control ie 


It has a loud-speaker range of from 500 to — iy 
1,000 miles (with indoor or frame aerial from 
20 to 100 miles) according to locality. af ni 


Send for desoriptive literature “ 


PRICE’S BATTERY 


AND RADIO CO., LTD, 
11 Hart St., New Oxford Street, W.C.1. 


A TS ES SU ae 

Pri ~s Special Wireless Batteries consis of 

or c, or three independent 2 v. 

Cc ! crate to fit, giving 2, 4, a Ty volts. 
astruction, in Ebonite Co Container 

with § tro-plated fittings and Vent 


ODE vay, Price's 2 v. s are 
id sly enormous economy 
it 48 aang .. 226 
‘4 “* 25/- 
47/6 
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REAL POWER VALVES 


When you want Power Valves for highly efficient 
power amplification, it will pay you to emphasise 


MULLARD D.F.A. MASTER VALVES. 


These valves have been specially designed for 
maximum power work with a low temperature, 
long-life filament for minimum current consumption. 


THEY’RE MULLARD, SO THEY’RE GOOD. 


Note the distinctive types for special operation. 


For large loud speakers. giving increased volume and clarity :— 
D.F.A.o and D.F.A.2 (for 4-volt paren) 26/- each. 


D.F.A.1 (for 6 volt Batteries) - -30/- each. 
j D.F.A.3 (for 6 volt Batteries) - - - 32/- each. 
For Resistance Capacity Amplifiers : — J 
D.F.A.4 (for 6 volt Batteries) - - - 30- each.” 
Leaflet V.A.4 gives full Technical Information. 
ia WHEN YOU BUY, EMEHASISE 


Mullard 


LIBS 2 ILA S TIER © VALVI 


Adv. “Adv Tie Mullard Radio Valve Co.,Ltd. ( , Ltd. (W.W.), Nightingale Works, Balham,S.W.12 


r In answering this advertisement it is desirable to mention © The Wireless World.” AI 


2 ADVERTISEMENTS. THE 


FALLON’S 
SQUARE LAW 
CONDENSER 


The New Fallon Square Law Condenser is absolutely 
the last word in perfect condenser construction. 


Extremely handsome appearance, all parts being 
heavily plated; :068 spacing Gr closest possible). 
In the new model the overall length of the ‘oor 
condenser is only 4} in., as against 5} in. in the old 
model, and by a new idea in spacing washers, rigidity 
of construction, never before achieved in any make 
of condenser, has been obtained. 


Osha indude= SQUARE LAW STANDARD TYPE 
Pas Hols Fisieg, TYPE. With Ordinary 
Heavy Aluminium (As itlustrate:1). Vanes. 

Top acd Bottom Price Price . 
Metal to metal ad- ‘oor .. ..9/6 ‘oor... .. 89 
justable rowel .œ0005 .. .. BG ‘oo05 .. 1. Ue 
stout, well-cut alu- ‘0003... .. Tle  — *0003 .. 6/6 
minium vanes. 00025 6,9 ‘00025 G/- 
Complete as illus- ‘ooo2 .. .. 6+ ‘0002... .. 5/6 
tration. Vernier,3 or 5.. 4/6 Vernicr,30r5.. 4j- 


FALLON FIXED CONDENSERS 


improve results in all Sets. 


British Reputa- 
tion.-- Your Cons 
densers are not 
FALLON’S un- 
less the name 
FALLON ap- 
pears on same. 


Made of the highcst quality mica and copper foil; cach one tested and 
guaranteed. FALLON Fixed Condensers are right up to FALLON 
standard. Fitted with soldering tags and nuts for making clean 
connections. 


: FALLON Fixed Condensers ` 


: r T Capacities up to ‘vol, 


; 13 each. 
(As illustrated.) RY ; 
2 or 3 megohms, 2/6 each. S P 004, 


° 

e 
. . e 
VO OCORCCOCOEDS COD ere coeerererececcanreeeneeeres. 


FALLON’S. The Premier VARIOMETER. 


Suitable for reception on any P.M.G. Aerial. Inductance 9°5 to 1. 
Price 10/-. Postage 


All Post Orders, Correspondence, and 
applications for Trade Terms to 


_ FALLON CONDENSER Co. Ltd., 


| White Ribbon Works, Broad Lane, Tottenham, N.15. 


Branches—3, King Street West, Deansgate, Manchester. 
| 120, Wellington Street, Glasgow. 


. 
. 
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Barclays 654 


WIRELESS WORLD ? 


FEBRUARY IITH, 10925. 


“We House of 
Lamplugh 
announce 

their Latest 


| Production — 
A true Square Law 


- Variable Condenser 


tested by the National Physical | 
Laboratory. 


Here, at last, is the perfect variable 
condenser. Results prove beyond al! 
question its amazing superionty— 
putting it into a class apart—the con- 
denser of the future available to you 
to-day. 


Two capacities— 

09005 .. .. 10- 
0002 .. .. 9j- 
Complete with Knob and 
Dial. 


Nore: The ‘ooos and 
‘0002 are sufficient for all 
requirements, 


Here are facts and figures on which owr 
claims are based— 


«| A °0005 used in parallel with an In- 
© ductance Coil of 279 microhenries, 
and having self-capacity of 10 


ordinary 
owing to their great 
wave length range. 


HIGH INSULATION 
LOW LOSSES. 


These products are pro- micro-microfarads, produces a wave 
an re Bei ig a length range of 180 to 755 metres. 
T It gives a “straight line” wave 
curve. 


ONE 
HOLE It rules out all necessity for a 
FIXING. oT guentae td Oo tuning. 


Are not those features—and others 
equally important—exactly what you 
require to perfect your set? Follow 
the lead of experts—and adopt the 
key to easy and accurate tuning. 
Demand THE LAMPLUGH SQUARE 
LAW. Packed in orange and black 
carton, with Graph by N.P.L. 
Manufactured by 


S. A. LAMPLUGH, Ltd., King’s Rd., Tyseley, BIRMINGHAM. 


AGENTS : London : Burwood Electrical Supplies, 41, Gt. 
Qucen Street, Kingsway, W.C.2. Manchester: B. Mather, r, 
Linney Road, Bramhall Cheshire. Glasgow: The Linto 
Electrical Co., 38, Montrose Street. Birmingham : S. Wilding 
Cole, 116, Snow Hill. Colwyn Bay ; Peters & Co., 5, York Road. 
Nottingham : Douglas Fyfe, Canal Street. Newport, Mon : 
Watson Bros., 48, Dock Street. 


| Its capacity at zero is practically nil. 


If you cannot 
obtain locally, 
write, giving 
name of your 
nearest dealer. 
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Months ago we decided that a 
first-class bright filament valve 
could be manufactured to sell at 
10/- and yet contain the very 
best materials and workmanship. 


We. still find this true to-day. 


| The price of the Silver Clear 
Louden remains at 10/-. 


LOUDEN '’ 10$ 
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Jouden Balves - Silver Clear 


~ 


Advert. of the Fellows Magneto Co. Lid., Park Roya, London, N.W.10. 
E.P.S 44. 
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4 ADVERTISEMENTS. 


ELECTRADIX Service Saves Sovereigns 


The Government Surplus Wireless Depot - 


High Grade Apparatus. Prices a fraction of cost. 


LC:V LOSS “C” OSRAM VALVES 
offered at 6/6 (by post at buyer's risk). Clips, 6d. 
Adaptors 4-leg, 1/-. The cheapest high-frequency, low- 
capacity detector-amplifier ever offered. You can get 
KD with these when others fail. “C” Dull 


Emitters, 15/-. 
DETECTS AND AMPLIFIES. 6/6 


PHONE BARGAINS. Loud Speaker coils, 2,000 ohms, 1/- pair. 
Single L.R. receivers, by. Siemens, Western, etc., 
4/-.. New Sullivan L.R. head sets, 5/6, 2,000 in stock. Fr. Thomson- 
Houston, brand new, 4,000 w. Head Sets for 14/6. 750 in stock. W.D. 
Western Head Sets, 4,000 ohms, 12/6~pair. Paper diaphragm outfits 
stocked. “Truemyse” [Loud Speakers, -large adj. lam. magnets, 
4,000 ohms, polished wood base, rubber feet, ebonite horn, etc., 35/-, 
reduced to 19/-. Best British. 
TRANSFORMERS, H.T. for 52A Alternators, £1. Intervalve, 
Army, 12/6. Navy enclosed, 6/6. Marconi „» 12/6. Burndept 
type, 8/-. Small transf., 5/-. Chokes, 2/-, 10/-. Modulation, 12/6. 
220 v. to 8 or 6 volts, 12/6. H.T. 5,000 v., 21/-. }k.W. Marconi, 40/-. 
3 k.W., 50/-. A.C, Rectifiers, 2 val. for H.T. with | mfd. Condenser. 
Brand new, 20/-. 
SPECIAL BARGAIN, £3. D.C. DYNAMOS, 
the R.A.F. charging sets, enclosed type, ball bearings, 
etc., costing £15 and quite new, are offered at £3. 
.C. high tension machines. Marconi 1,500 v. 
12 m/a, £8. . G. Mortley, 1,200 v. 90 m/a, £22. 
M.G. B.T.H., 750 v. 80 m/a, £10. 
200-WATT MIDGET ALTERNATORS, 52A. 
The most perfectly made little Generator used 
on aircraft, gives 500 cycles 10 volts 20 iagi 
weight 7$ lbs., in aluminium cover. e 
generator of unlimited possibilities. Unused 
and fully guaranteed. Any H.T. voltage from 
100 volts up to 3,000 volts may be obtained, smoothed and rect:fied for 
plate H.T.. wonderful little machines cost £30, and are given 
away at 70/- each. 


- 10,000 Electric Candle Lamps, 220 volts, 10/- per doz. Use one in 
H.T. circuit for safety. 

WAVEMETERS. Surely you have a Wavemeter! No? Then no 
wonder you oscillate! e have the finest of the Government types 
in stock by Paul and other leading instrument makers. Broadcast 
Townsend, £2 10s. Long range, 120/4,000 metres, £7 1s. Special 
for American stations, 40/100 metres, £4. All to N.P.L. standard. 
Accuracy guaranteed. Order a Wavemeter without delay. G.RC. 
Variometers, half price, 9/6. Vario Couplers, 12/6. 10° Spark Coils, 
Marconi, £5 10s. 
INSTRUMENTS. First-class high-grade instruments. 6—0—6 m/a 
or 0—10 mya, 30;-. We have the finest stock in London of ex-W.D. 
precision instruments of accuracy by Elliott Nalders, Weston, Paul, 
E. & E., etc., in all ranges from microamps. up to 1,000 amps. Our Susp. 
Coil Set in a crystal circuit will indicate the signal strength exactly. 
Price 65/- and guaranteed perfect. Megger insulation sets from £12. 
Wheatstone bridges, 45/- to £7. 500 istance boxes by Sullivan, 
Gambrell, Muirhead, etc., in all ranges. Fitted ebonite panel with plug 
top or switch. Prices 10/- to £3. Stamp for special list or state 
requirements. Large stock of laboratory condensers by same mekers, 


with plug or switch for ranges from } mfd. to 40 mfds. Vertical galvos., 
17/6. Horizontal, 20/-. G.P.O. Detectors, 15/-. 


We could fil all the advertisement pages of this journal and then not 
exhaust our stock list, so please send 4d. in stamps for our 68-page 1925 
It will save you pounds and a lot of time. 


Illustrated Catalogue and List. 
Export orders carefully packed. 
Call if you are in London and inspect our wonderful stock. ‘Buses pass 
the entrance. 


LESLIE DIXON & CO. 


9, COLONIAL AVENUE, MINORIES, E.1. 
On ‘Bus Route. Near Aldgate Met. Rly. Station. 
Telephone—Avenue 4166. Telegrams—Electradix, Ald. 


THE WIRELESS ' WORLD 


2/ each. 2,000 ohms, ; 
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c| F. C. HEAYBERD & CO.’s 

a “ ALL-IN ” 

C| PRECISION TESTING SETS. 

E caus The most accurate and com- 

g ‘\ Ni, À \ 


sait requirements. 

Full details with diagrams 
explaining its application are 
supplied with each instrument, 
including the method for mea- 
surement of resistances to Z 


~ 
Ie 


B 


HOG 


fi megohms. Each instrument is 
individually calitrated and 

[J guaranteed accurate to 1%. 

C] Resistance of Voltmeter 

G PRICES :— 


Moving Coil Instrument 37/6 
Double Universal Shunts 1§/- 
Portable Walnut Case 106 


All types of Radio Measuring 
Instruments, including :— 
Electrostatic Voltmeters ~ 
5 5 0 
Capacity Bridges 87 7 0 
. Wheatstone Bridges £7 15 0 
; Megohmeters £4 10 0 


w pin a. ee Converters 
F.C. HEAYBERD & Co., 9. TALBOT COURT, 


Bi 


A 
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o| GNSTRUMENT Makers) EASTCHEAP, E.C.3 |E 
m ONK MINUTE FROM MONUMENT UNI-ERGROUND STATION., Tel.: Royal 4682. 5 
GHgogAOECEECERANCAQCOCOOO0OHOODG 
| A “LAKER” 


STEEL 
MASTS 


p - -27E are the strongest. 
STEEL LAKER MASTS most efficient and 
most businesslike aerial supports in 
the market. They are always neat in 
appearance and will withstand the 
heaviest gale. They are made in 
various sizes from 20 ft. to 50 ft. Can be 


cy fl 2 \ 


j 
m a A 
j 
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, 


delivered immediately from stock. 
Very easy to erect. boy 
Pri 
fra Si 9 | 
The “LAKER” 


Complete with all accessories. 


G.W. SLIDER 


Ideal for use with 
coil inductances. 
Smoothinaction, 
a good contact 
on each wire is 
obtained without 
wearing the wire as when a plunger is used. 
Prive. Lie anywhere or Post free jor 1/3. 


“LAKER” MAST FITTINGS. 

Made in galvanised malleable 

iron. Rustless and strong. Many 

| original items that will appeal to 
the practical man. Remarkably 

| moderate in price. Write to-day 

for our new catalogue. Full of 
the latest ideas. 


J. & J. LAKER Co. 
457, Romford Rd., London, E7. 


Telephone: Maryland 2177. 
Cat dea: -Pn Dbhereao, London, (Western Union Co.) 
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“Ellanpee” Speciali ties. 


REGISTERED 


ly, 


The Stamp 


Universal Two-Coil Tuner (Pat. No. 17376). 


This (SPECIAL ONE HOLE FIXING) Two-Coil Tuner igs 
designed not only fer panel mounting bat also for side. 
top, or even under cabinet. There is no back-lash, what- 
ever the position of the coils—they are rigid. -A SPECIAL 
SPRING (Patented) balances the weight of the movable coil and gives 
“exceptionally smooth worm action. Pure ebonite only is used—there 
are no mouldings. All the metal is heavily. plated. The whole coil 
is perfectly insulated. Yhe Retail Price is 11 [6 each. Long Shaft 
al extra. 


Pull and Push Switch 
(Patent applied for). 


Specially designed for High Voltage Current. The operator 
is guaranteed safe from shocks. It is a necessity in all Valve 
Receivers and Amplifiers. It lengthens the life of High | 
Tension Batteries.. ONE HOLE FIXING. All metal parts 
are heavily plated. Positive action. Made only from highest 
quality materials and workmanship. Packed in separate 
cartons with full instructions for mounting. Retail Price 
2/9each. Also supplied S.P.D.T.4,3 each. D.P.D.T. 5/9 each. 


os bats boy 


Vernier Rheostat (Pat. No. 5730). 


ONE HOLE FIXING. Wound with best quality Resistance cee en 
Wire. Guaranteed not to rust, get brittle, or perish with heat. | 

Unalterable in resistance. All metal parts heavily plated. Has Ne Re en ee 
resistance of 65 ohms and current carrying 
capacity of -75 amp. A truly efficient Vernier 
Rheostat -only „taking up 1 in. of panel space. 
Packed securely in separate cartons with full 
instructions for mounting. Retail Price 4/3 each. 
Also supplied for -o6 Amp. D.E. Valves. 


Superior Valve Windows 
(L. & P. Speciatity). 

in two sizes—see actual size illustration—with 

either gauze, clear or amber non-flam. celluloid. 

All metal parts heavily plated. Highest quality 

materiais and workmanship. Packed comptete 

‘with screws in waxed damp-proof envelopes. 

Retail Price—large size 3$d. each—small size 

3d. each. 

Every detail of L. & P. Components and Sets 

has been the subject of much theught and 

experiment ensuring absolute perfection. L & P. Speciality 
) 

Fullest particulars of entire range of Ellanpee Specialities 

forwarded on request. 


LONDON & PROVINCIAL RADIO COMPANY, LTD., 


Manufacturers of High-Class Radio Iastruments and L. & P. Patent EER A 
aaa 94 COLNE ( Lines). COLNE LANE, COLNE, Lancs. ‘Grams: RECEPTION, COLNE. 


Superior Vaive Windows (L. & P. Speciality). 
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EVER-READ: 


| jr ‘manufacturing facilities 
enable us to now give prompt 
delivery of all types of Wireless 


H.T. & L.T. 
_ BATTERIES 


e 


a5 
E 


Catalogue of standard sizes and voltages sent 
on application to :—SERVICE E.L. DEPARTMENT, 
The EVER READY COY. (GREAT BRITAIN) LTD., 
Hercules Place : Holloway : London : N.7 


ame ee 


WARNING 


TRE ape Coil-Holders, 
| Two - way and 
Three-way. 


LETTERS PATENT 
NUMBER 


193150 


T has come to our knowledge that certain coil- 
holders are being offered for sale which are not 
cf our manufacture and which are infringements 
of uur Patent Number 193150. 

It is our intention to uphold our rights and the rights 
cf our licensees under this patent, and both trade 
and public are warned that the sale or use of these 
imitation coil-holders renders them liable to action. 
Terms will be quoted to potential licensees on request. 


January 318t, 1925. 


BURNDEPT. 
WIRELESS APPARATUS 
BU RNDEPT LTD., Aldine House, Bedford Street, 
Strand, London, W.C.2. 


— 


Three-way Coil-Holder. 


Pc RMU UT TU 


UU a 


2 VALVE £10 \ Valves 
3 VALVE £15 J Extra. 


EGRETTI @ LAMBRA 


(WIRELESS DEPARTMENT,) 
| $8, HOLBORN VIADUCT, | 
LONDON, - - ECi == 
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[ RESISTANCE COUPLED AMPLIFIER | 
DISTORTION ELIMINATED. PURITY OF TONE. 
4 Amp per Valve. 
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minan Radio Trade HANÁ 


COTTON, SILK 

AND ENAMEL 
Covered . 

GEE veu on Instrument Wires | 


with reels bearing this | 
label. It constitutes a Wound on 2, 4, 8, 16 oz. Reels. We 
haa ag of enduring re- have now installed a large new plant to 


iability. cater for this Trade—Quick deliveries. 


Be sure when writing for TINNED WIRES. RESISTANCE. WIRES. 


particulars to address your 
envelope to Dept. W.W. 


KENT BROS. ELECTRIC WIRE CO. & E. H. PHILLIPS, LTD. 


Phone—Museum 8200/1. l Offices—| 5 Berners Street, W. Telegrams—"“ Encosil, London.” 
= Stores—43 Berners Mews, W.1. | Works—2 Newman Yard, W.1. 
QUEVINLLSCAOCEODEUADEOSUOQENOUELDGRDUCLEUSEOCEDUECSOOTEACEERTEEQOOVECCECTOEEOETOEOU EDD EDESEOUOCTUCERORTELENGEETEROTAOTEEARCUECUETEOEEOOTECORTET UG ECU ECT RES OT STATED TCL 


C AD UEa a e 


Ask your dealer to Jemonstráté the 
“GRAVITY FLOAT” BATTERY i 


You avoid all risk of disappointment caused by your 

Battery running out in the midst of an interesting 

programme—a glance will tell yeu when recharging 
' ‘becomes necessary. 


Each cell possesses three Gravity Floats of distinctive 
colours—white, blue and red. The white float sinks 
when the cell is 50 per cent. discharged, the blue 
float follows suit when 75 per cent. discharged, and 
the red float gives final warning that the cell is 95 
per cent. discharged and requires immediate. attention. 


You cannot buy better Batteries than those 
manufactured for over thirty-five years by 


= Peto sf{aprorp 


(Proprietors: Pritchett & Gold and E.P.S. Company, Ltd.) 
HEAD OFFICES AND SHOWROOM S— 
50, Grosvenor Gardens, Victoria, London, S.W.1. 


*Phoné : Victoria 3667 (4 lines). “Grams: ‘Storage, Sowest, London.” 
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All Brandes products carry 
our official money - back 
guarantee, enabling you 
to return them within to 
days ij dissatisfied. This 
really means a free trial. 


When we assemble the Matched Tone Headphones, we select, by 
means of special apparatus, two earpieces whose electrical properties 
closely agree. One by one the earpieces are tested by vibrating the 
diaphragm of a fixed telephone receiver with an oscillating current. 
The vibration is transmitted by a closed column of air to the diaphragm 
of the one on test, which is adjusted immediately beneath the per- 
manently fixed example. It then vibrates in sympathy, thus causing 


a current to flow through the bobbins. The volume of the current 
is indicated on the dial of the testing apparatus. Any two ‘phones which 
closely agree are matched and are assembled in one headphone, hence 
Matched Tone. This means ‘greater purity, strength, and sensitivity- 
Obviously, the joint energies of both earpieces in perfect unison means 
redoubled effectiveness in all these three qualities. 


Ask your dealer for Brandes. 


+4 ee a nd OCS oe of ese 
advertisements will show an added 
advantage in the construction of 
Lrand:s Headphones. 


The TahleeTalker is another Brandes quality product at moderate price. Its 
full round tones are wonderfully clear and pleasing. The horn is matched to 
the unit so that the air resistance produced will exactly balance the mechanical 
pov of the diaphragm. This means beautiful sound-balance. Grace- 
ully simple of line, it is finished a shade of neutral brown 42/=- 
: , and is 21 ins. high .. ° bs me T ee 

The ebonite cap of the earpiece 
is screwed on by special apparatus 
to a marked degree of tightness. 
It is almost impossible to unscrew 
it without a wrench. This means 
more accurate clearance distance 
between the diaphragm and the 
faces of the pole pieces, and guards 
against distortion. But, what is 
more important, it defeats any 
casual attempt to unscrew the 
caps which, once done, destroys 
the Matched Tone adjustment. 


British Manufacture. 
(B.B.C. Stamped.) 


Superior CMatched ‘Tone Head; 


TRADE MARK 
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LISSENIUM 


SALLE 


E are introducing an additional 
range of “LISSENAGON ” coils. 
To distinguish the series from the 
@ell- known and standard 
“ LISSENAGON ” coils, we are calling this 
new series of coils ““LISSENAGON X” 
coils. The first number to be put on the 
market, and now ready, is a No, 60 coil. 


This “ LISSENAGON X” coil has two 
tappings. The tappings are nearer that end 
of the winding which is connected to the 
socket, “A” tapping being nearer to the 
end than “B?” tapping. In all circuits 
where one of the tappings on this coil is 
used, connections should be tried to both 
terminals separately to see which tapping 
gives the best results. 


iz | 


SELECTIVITY. 


Great selectivity is a noticeable feature of 
this new ‘‘LISSENAGON X ” coil. There 
is now a use for a tapped plug-in coil which 
will provide the user with the means of 
alternative connections called for to keep 
pace with the development in radio circuits. 


USES OF THE NEW COIL. 
Aperiodic Aerial Tuning. 


You can adopt this method of tuning with 
your existing receiver by simply taking your 
aerial off its present terminal and connecting 
it to either of the two terminals on the 
“LISSENAGON X” coil. Best results 
are usually obtained when the tapping point 
on the coil is nearest the earth terminal. 


- 


INTRODUCING AN “X” COIL— 


AAAA A iE 


INNTE 


~ 


Neutrodyne Circuits. 


This new “TISSENAGON X?” coil is the 
only coil which can be used in neutrodyne 
circuits similar to that described by Mr. 
Cowper. The H.F. amplification obtaincd 
with this new ‘' LISSENAGON X” coil is 
remarkably stable, because the coil is so 
designed that on one or other of the tapping 
points a neutral point is provided which 
balances out the unwanted capacities. 


Reaction. 


It will be noticed that in all circuits in which 
this new coil is used, reaction control is 
exceptionally smooth, and is vy much 
finer than usually obtained. 


WHY.WE FIRST MADE A No. 60 COIL. 


A No. 60 coil in the new series has a very 
wide application. For instance, this coil 
can be used in aerial, anode, and reaction 
circuits. That is, ina one H.F. tuned anode 
receiver to cover broadcast wavelength, the 
three coils necessary could all be No. 60 
“LISSENAGON X.” This coil is inter- 
changeable with any make of coil, and in 
addition to its many special uses can be 
employed in the same way as any standard 
plug-in coil— you only use the tappings 
when you want to. 


OTHER NUMBERS WILL BE INTRO- 
DUCED. 


Price of this new “LISSENAGON X” 
No. 60 coil - 3 2 - : 6/4 


USE THE COILS WHICH INTENSIFY 
TUNING === 


Adit. of LISSEN Ltd., London. 
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LISSENIUM 


Take away the roar! 


' o t with | tone is not a pleasant 
The loud speaker which ihing to listen to T5 0P ‘ 


Use a LISSEN CHOKE coupled amplifier, and it will take away the roar and bring in its place a 
pleasant -tone and clear refined volume. 


LISSEN CHOKE amplification’ is rapidly becoming popular. Amplifiers may consist of LISSEN 
CHOKES throughout, connected up as below, or a combined transformer (preferably use one of the 
_ LISSEN types) and LISSEN CHOKE amplifier can be evolved. 


LISSEN CHOKE coupling of L.F. valves is a convenient way of obtaining pure sound without the 
disadvantage of using the high H.T. voltage necessary when resistance capacity coupling is employed. 


How to connect: 


One terminal of the LISSEN CHOKE is connected to the plate of the 
preceding valve, the other terminal to the H.T. battery. A fixed condenser 
of ‘or capacity is connected between the plate of the preceding valve and 
the grid of the L.F. valve and a grid leak (preferably a LISSEN VARIABLE 
GRID LEAK) is connected between the grid of the L.F. valve and the 
L.T. negative. Grid cells should be introduced between the Grid Leak and 
L.T. negative if they are found necessary. Each succeeding stage is connected 
in the same manner. 


Those who think there is room for improvement in their loud speaker 
reproduction should try the effect of.a LISSEN CHOKE AMPLIFIER, 
one, two or more stages. Not quite. so loud per stage as transformer : 
coupled, but very pure. ; Price 10/ - 


LISSEN MATCHED NEUTRALISING TRANSFORMERS 


The LISSEN MATCHED NEUTRALISING TRANSFORMERS described by’ Mr. W. H. R: Tingey 
n “Wireless Weekly ” are now ready for delivery. The first range ready is the “ A” range, which 
covers the Broadcasting Band. The Transformers should be ordered in a set of three, the separate 
coils making up the set being known as Ar, A2, and A3. The letter identifies the wavelength range 
(‘‘A”’ for the Broadcast Band) and the number the position in which the transformer is used in the 
recciver. Price per coil, £1—set of three for £3. 


Other ranges will soon be ready. 


PARTS WHICH TRANSLATE INTO 
SOUND THE INVISIBLE ACTIVITIES OF 
MINUTE ENERGY—build with all LISSEN 
parts—there is one for every vital place. 


LISSEN LIMITED 


WOODGER ROAD, GOLDHAWK ROAD, 
SHEPHERD’S BUSH - LONDON. 
Telephones—Riverside i 380, 3 381, 3 382, 1072. 
Telegrams—" Lissenium, London.” 


Lissen Parts—well thought out, then well made. 


PUT A FINE EDGE ON 
YOUR TUNING 
with LISSENSTAT control 
LISSENSTAT MINOR . 3/6 
LISSENSTAT MAJOR i 7/6 
LISSENSTAT UN IVERSAL | 10/6 


SENSITIVITY AND 
ITS ALLIED CONTROL 
LISSEN Variable Grid Leak.. 2/6 
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ACHIEVEMENT 


SETS 


THE 
MYSTIC 
RESULTS OF 
THESE 
WONDERFUL 
INSTRUMENTS IS , 
TESTIFIED TO 
FROM FAR AND 
NEAR BY 
ALMOST EVERY 
POST. 


PRICES 


RANGE FROM 
2 VALVE SET, 
10 gns. to 14 gns. 


3 VALVE SET, 
14 gns. to 18 gns. 


4 VALVE SET, 
19 gns. to 25 gns. 
TO 
VOXOLA, 75 gns. 


OUR LIST OF TESTIMONIALS AND PRESS NOTICES IS ONE OF THE MOST 
REMARKABLE ‘ PROOF’’ DOCUMENTS EVER PUBLISHED IN RADIO HISTORY. 


EXTRACTS 


Dear Sirs, ` Atherstone, January rst, 1925. 

I have your ‘letter of the 31st ult. and enclose my cheque herewith. 

l now find no difficulty in tuning in my R.F.H. Set and can get all British Stations on the speaker. 

I have had the Boston Herald Station, Boston, U.S.A., and Springfield Mass. and Pittsburg on the loud speaker, also Breslau, Hamburg, 
Nuremburg in Germany ditto. There is also another Station very shghtly higher wavelength than Glasgow which I take to be Rome (425 
metres) which is on from about 7.45 to 9.30, which would be correct according to “ Radio Times” list. This is also on the loud speaker. 
Liffel Tower and Radiola and Petit Parisien come through as well as Chelmsford. 

I think what you say about selectiveness of your sets is right, as I had a friend up on Monday evening, and he had a 4-Valve set (of 
another make) and was very surprised that I was able to get any other station than Birmingham and Nottingham when the former was on. 
He had thought it good to get this datter station and was very surprised when Birmingham was cut out for Belfast and then Breslau. 

Yours truly, (Signed) J. R. STAFFORD. 


Dear Sirs, Kensington, December gth, 1924. 
Under separate cover I am sending yon a report on the 4-Valve Instrument. Since December rst we have logged the following American 
and other Stations :— 


AMERICAN. 
KOKA East Pittsburg............... Tee ee 326 metres, Loud speaker. 
KFI . California ....x 2.0.2.2... re E ae eT 469 i 
KSD BGs AUIS hc ick, se ae E r EAA En E O tae 540 vs 
WBZ Springfield, Mass. 2.2.0.0... cece cee ween 327 PA 
WGY Schenectady N.Z. 0.0... cece ee eee eee 380 a 3 Valves. 
WHAZ TOY N Le oprie iare ea a tagdan, baad anne ley 380 j 
WTAM QHD sists dunn le Ayala Sige elec aE Meee wana 360 i 
WBAY NZ is aera EEA Diet Pie A A a E e 500 sa 
WDV New Engiaud EEEE Ak ee gaa ae aha WA Seas 326 5 
KFKX Hasterysalad ss cciiiGs vadee ws de ee aeeaaene e4 300 yi 
CONTINENTAL. ALL Lovo SPEAKER. 
Eifel TOWER rercccnipe en kar ie OE r aa aa 2,600 metres 3 Valves. 
Ráfio Paris a unc de Teoh te E aoe RA ee E EEA ENNE E 1.780 i f 
Kominterna a a A ac a a ORM a go a ia m 
IN EON. E E EE A E E E TO EE 3,100 3 M 
ROME 48 eaS Doade pe ade a ara BA paced AOA, ee. aT a 3,100 a s 
All Continental Stations trom 300 metres upwards and all British Stations. (Signed) P. BosweLL. 


The fortunate owner of an R.F.H. set may choose his musical entertainment from the concerts broadcasted trom London,: Paris (550 miles), 
Rome (1.250), Madnid, (1,900), Berlin (720), as well as the British Broadcasting Stations, within véry narrow wavelengths, cutting out his local 
station at wil, even if only a mile or two away. Many manufacturers say this cannot be done, but with R.F.H. Radio Sets it is being 
done nightly in Birmingham, while Birmingham Station (5 IT) is in full swine. 

Mf you call on an Agent insist on seeing the R.F.H. If be has not an R.F.H. in stock he will be able to get you one immediately. The 
valhe offered, the selectivity and purity of tone will appeal to vou instantly, and we feel certain that you will sooner or later, for your own 
contentment of mond, become ons of our enthusiastic customers. R.F.H. Sets were foremost before broadcasting days and arc pre-eminent 


to-day. SEND FOR LIST. . 

THE R.F.H. RADIO COMPANY, 
TELEGRAMS : AUTOWIRE. CROGERS FOSTER & HOWELL), | 
TELEPHONE: 395 SOUTH. BALSALL HEATH, BIRMINGHAM. 
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HOLDRON’S 


Rye Lane, PECKHAM, LONDON, 8.E.15 


e underlake to refund money for anv goods returned as 
unsuitable. Post orders sent by return, 


$ BEST OF THE REST & 


A and you ll know why 
ne 
8,000 ohms, very sensitive. Pattern. 


= IEA 
; - 


: 3 7 Proe ae keo 10/6 foe 
S LOW- 4° A>; : Sacre 
Patent No. 215053 ei 
are the natural choice of the expert ! 


HOLDROPHONES.— 4,000 or 


ORMOND CONDEN- 
SERS WITH VER- 
stain oe hole fixing 


Pit free. hi T /6 


*PHONES,—On test prove as 
sensitive as many sold at 25/-. 
Neat in tC. all black, 
comforta 

Onms.  Pric® asaros: 

Post 6d. 


They conserve those 
minute particles of 
energy received on 
your Aerial. Give 
you Distance, Selec- 
tivity and Volume: _ 


Sound design aa 


mechanically strong. 
Offer the 
LEAST POSSIBLE RESISTANCE TO ¥ 
H.F. CURRENTS, and consequently are the 
MOST EFFICIENT COILS EXTANT. © 


an CLARKE’S % 
GN “atias” 
. E 
C/A, PHONES © 


The , D 
Phone de Luxe ¥ 
t 

These Headphones, which are designed to give you a 


every comfort in use, are specially sensitive, and 


a total resistance of 4,000 ohms. The Phones, which W 
have double-leather Head Bands, are supplied with ; 


| 
` 


ge DOUBLE - i oo 
TVALVES Genuine DR. WNESPER free. 
Separate models for 'PHONES.— 4,000 ohms, ad- jatar 
Detectors and Am- justable diaphragms 4 @ 3 
plifiers. State which Price ............ J 
is required. Post free. 

611 


PRO. yes i 


a an 


HIGH TENSION BATTERIES 
Noiseless in action. 60 volts 


Ais tappings. 6/11 


m —o6 amp. 
guaranteed 3'4 volts. 
30-120 volts H.T. 
Excellent all-round 


DUTCH VALVES.— 
For ste ag a 


sie sD ata le. 


IIRS 


SHROUDED TRANS- 
FORMERS. Will amplify 


epee diaphragms and long flexible cords, and the sage RY a, 
( metal parts are nickel-plated. Eminently suitable for known PIVAL make. @ /6 
Crystal or Valve Sets. Price 15/- per pair. P POG E OY 


Post free. 


GA Say “ATLAS” and be safe. Ta 

a Sole Manufacturers : 5 

R H. CLARKE & CO. (Manchester), Ltd., 

iat RADIO ENGINEERS, is 

F4 Atlas Works, Old Trafford, Manchester. ¥. ataa 
sas nA v pinoi ME hese VARIOMETERS.— HOLDRON'S  REFLEXITE VALVES Egeln 


one hole fixing. For duced for Valve Reflex Cir- emitters. 30 to 100 
Broadcast Band. cuits. Only obtainable from volts H.T. 6 jti 
Price. DEEA 9 /11 a ere 1 Ja ute PET TE 

Post free. Post 4d. 


—- am 
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du: tion. Utmost volume, 
plete absence of distortion. 


Price. y 


Vith Oak or Mahogany 


Horn 


The A.J.S. “UNITOP” 
Cabinet Receiver 


forms top section of “Unit 
System '"’ Cabin<t and contains 
A.J.S. 4-valve Receiver. Com- 
plete in itself, it mav b> converted 
into a bevutiful ped: stal cabinet 
by subsequ-nt purchas of first a 
centre section to contain both 
batterics and then base s-ct’on 
containing special A.J.S. Loud 
Speaker. Ised = atone, the 
“Unitop’ is a compact and 
attractive pie-e of furniture and a 
highly efficent Receiver, easily 

riable for ou‘doort functions. 
n Mahogany, or Light, Dark, or 
Wax-Polished Oak. Complete 


with all accessories 30 Gn 
radvy foruse - - Ss. 


(Without accessors. $24 10 0). 


A.J.S. “ DESK TYPE ” 
4-VALVE RECEIVER. 


Noted for Selectivity, Power 
and Clearness, Extremely 
flexible, it functions on wave- 
lengths from 150 to 20,000 
meters, Ziving most success- 
ful results on indoor aerials. 
Prices (including all 
Royalties): 
4-valve set, complete with 4 
valves, Brandes ‘Phones, 
Batteries, Aerial Wire, Insu- 


ig ana Le ad-in £27-5 


Panel only {20 5 


ELERA 


TAF 


Ne 


> a 
Fs 


a UA 


THE WIRELESS WORLD 


AJS. Loud Speaker. 


Accurate proportions and non- 
resonant horn, giving correct acoustic, 
propi rtics and cnsuring true repro- 


with com- 
e. with metal horn and £4 15 
clectro-plated fittings - - - 
and electro-plated 
fittings - - - - - = >» aad 
$ ig 


A.J.S. PEDESTAL 


Cabinet Receiver. 


Designed and constructed by 
experienced Cabinet-makers 
to contain the A.J.S. 4-valve 
Receiver. Represents the 
h-ghest standard vet achieved 
in the design of Wireless 
Receiving Sets. Each cabinet 
is a complete unit containing 
4-valve Receiver, H.T. and 
L.T. Batteries, special A.J.S. 
Loud Speaker to mitch 
cabinet and all accessories. 


In Mahogany 50 Gns 
e 


or Oak- - - 


Ask your dealer or send 
us a p.c. for new list. 


ADVERTISEMENTS. 12 


Ao 
You should see 
the newA:; J Smodels 
if only to observe the 
great improvement 
now achieved in 
Receiver Construction 


Representatives for India, 
Burma, and Ceslon: W. and A. 
Bates (Indis) Ltd, Calcutta, 
Bombay, Rangoon and Madras, 


Representatives for Australaei:: 
R. V. Bristol, Pty., Ltd.. 
Melbourne and Srdney, 
. Australia ; and Wellington, N.Z, 


For Europe: G, A. Strosser, 12, Navigation M., Birminghan., 


A. J. STEVENS & CO. (1914) LTD., 
WIRELESS BRANCH : 


WOLVERHAMPTON. 


"Phone : 1550; Wireless Call Sign: §RI. 
‘Grams: ‘ Reception, Wolverhampton,” 


In answering this advertisement it is desirable to mention “ The Wireless’ World.” B? 
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-When an article is made by a firm of repute and . 

is sold at a price higher than the general run of o 
prices in that particular line of goods, there are 

always some sound reasons for its purchase. 


The Sterling ‘‘Primax”  Hornless Loud 
Speaker is sold at £7:15:0, and it is worth 
every penny of that sum because :—- 


1. The Sterling ‘‘Primax” costsa greatdeal more 
than ordinary loud speakers to manufacture, and 
gives the public a radio reproduction of a stan- 
dard that is absolutely perfect—an even distribu- 
tion of sound, unquestionable tone fidelity and 
a volume ample for all normal indoor uses. 


2. The Sterling ‘‘ Primax” is bronze finished a!l 

over, and this, in conjunction with its attractive | 

design, makes it not only a perfect reproducer of 
music, song and speech, but also a musical | 
instrument as pleasantly agreeable in appear- 

ance as the very finest piano. 


STERLING 
PIR TIUMAX” 
LOUD SPEAKER ` 


, (HORNLESS - BRONZED FINISH) 
Advt. of STERLING TELEPHONE AND ELECTRIC CO. LTD. 


Manufacturers of Telephones and Radio Apparatus, etc. 


\ 


` 


e 
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The Sterling Company are the Sole Manufacturers and Licensees of the * Primax 
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HENDERSON 4E RECEIVER 


RANGE.—Upwards of 300 miles. Will operate a 
Loud Speaker in any part of the country. Several 
of our customers regularly receive American 
Broadcasting Stations with this instrument. and 
while we do not guarantee this, an idea is afforded 
of the capabilities of this Receiver under good 
conditions. 


SIMPLICITY.—A novice can master the operation 
in a few minutes. 


QUALITY.—A!l Henderson products are made of 
the best materials; apart from valves and batteries, 
this instrument is guaranteed for two vears. 


ab erm meme rene ae eee SOO ee OOOOH EDO O HOES Ee He OE EO EER STO ESerE EHO TEESs> SCHHHSEOASHSFSSEOSSESL es » 
° 


r : INSTRUMENT ONLY, with coils fo: reception of 
Write for our LIS T. : British Broadcasting Stations (350-500 metres) £20- 0- 0 
: INSTRUMENT COMPLETE, with batteries, 
Tra de Te rms sent : telephones, aerial equipment and D.E.R. Valves £2 1- 12- 0 
on R eq ues t > : (Loud Speaker extra.) (Prices include Alarcons Royalty.) 
De ce aac a ccc ce MANUFACTURERS 


W. J. HENDERSON & CO. 


° Neares Station, Earls Cour 
351, Fulham Road, South Kensington, London, S.W.10 ssh kensington. “Bus Routes, ar, 


14, 96. ‘Phone: Kensington 8953. 


DISPOSAL OF WA D NEW WIRELESS 


SPECIAL OFFER WHILE IT LASTS 


4000 pr. NEW SULLIVAN LIGHTWEIGHT $% HEADPHONES 10/- pr. 3 


NEW (GOVT.) THREE-VALVE AMPLIFIERS, containing HANDPHONES, COMPLETE WITH RECEIVERS AND 
2 intervalve transformers, 1 telephone transtormer and 1 TRANSMITTER, in perfect condition, 2/6 each. Post 6d. 


valve to earth transformer, condenser, res. fil. rheostat, none WESTERN ELECTRIC CO. SINGLE EARPHONES, perfect 
e ? 


capacity valve-holders, at 30,- cach. to clear, postage 1/3. fee l oer 
Worth treble. condition, to clear, 1§/- doz. Post 1/ 


NEW (GOVT; TWO-VALVE (Mk. II) RECEIVING sETs, &-P.0. TYPE GALVANOMETERS, perfect condition, 5 - 


200-800 metres. containing neat aerial tuner wound on C2Ch to clear. Post gd. Cost 44 4s. od. 


cbonite with stud tappings. variometer, reaction, M.3 NEW DEWAR SWITCHES, TWO-WAY 12 POINT CON- 
variable condenser, intervalve transformer, telephone trans- NECTION, 3;- cach to clear. Cost 15/-. Post 3d. 


former, grid leak and condenser, fil. rheostat, other fittings, MANSBRIDG ERS iti 
ctc., in canvas covered mahogany case, all English and g; R. eae » 1/36 mf., perfect poncinen: 


most Continental stations, at £4 each. Cost £20. 


ADMIRALTY THREE-VALVE POWER AMPLIFIERS by AERIAL WIRE (ONE MILE NETT) ON DRUMS, new and 
West. Elec., suitable for public addrcss meetings. Cost perfect, £3 10s. Od. per drum, carriage forward, as used 


{150. My price, 215, less valves. by the Government. 

BUZZERS. Very sensitive, high note buzzers, complete with NEW GOVT. TERMINALS 0 & 1 B.A. 2/- doz. Post 3d. 

platinum points, NEW, very useful, cost 15,- each, My SILK COVERED INSTRUMENT AND MAGNET WIRE, 

price, 2’- each. Post 6d. 47 G., new and perfect, on maker's bobbins, 1§,-!b. Post 1/-. 
_ALSO—EBONITE SHEET, ROD AND BAR—INSULATORS, Reel, Litholite and ebonite hook ditto. 
‘AND TONS of other Wireless Material for both amateurs and professionals to select from. 

CABLE, HIGH TENSION WIRE AND INSTRUMENTS OF ALL KINDS. 

A E a eee aaa a veena SPECIAL OFFER SORSAHSHTSHATTSSCODABDAASGSSADCHSTOCAERERARSBEEHODERSASHSHOCESEE 

> AUSTIN & STANDARD Petrol Electric Lighting Plants, 24, 3} and 4? kw., suitable for Country House, Cinema 

> and Workshop Lighting, etc., especially suitable for Showmen, from £25 to £40, cost £250 cach. 


CSAS SHRSSHSHSAHSSTFSSHSOREKRSSHRSCSSACHAHSC HAST TH SS FHSS SSSSHSKVPSSSCSSSSASHSKSESHVHRARSSSHEHAHKSCSHSTSCSHSSSHSTCHRSHSRARSRSHSSSCSSSARSSSHSHSKATSASSCHESOSSCSCSSSOSTOCSTSOSSSCRASAVSsSesFea 


DEALERS - GIVE - ME : A > CALL 
D. S. BURLEIGH ifoitoway LONDON, N7, O Tepme Not ton 
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THE WIRELESS WORID 


Makes Power 


Gives strength to all 


those indefinable tones 
that go to complete a 
melody. In other words, 
“ORMOND” Trans- 
formers magnify even 
the faintest whispers that 
are so often regretfully 
missed through using 
inferior components. If 
you take real pride in 
the performance of 
your set, you are advised 
to incorporate all 
“ORMOND” Products 


—there are none better. 


We specialise in turning Brass and 
Steel Screws and Machined Parts 


and Accessories of all descriptions... 


All Giens and Postal Orders should 
be crossed and made payable to The 
Ormond Engineering Company. 


Write for our New (1925) Catalogue. 
Trade Terms on request. 


25 Years’ 
BRITISH 
Manufacturing 
=À Experience 
| a ee ee 


© Ormondengi, Kinucross.” 


— 


“ORMOND” 
Transformers 


Look for the name “Ormond” on all our Products. 


This Transformer has been entirely redesigned as 
the result of extensive research, particular 
attention having been paid to :— 

(1) Elimination of objectionable resonance. 

(2): Correctness of ratio. 

(3) High Resistance of primary. 

The use of grid cells is strongly advised. To 
obtain the best results the Transformer should 
be connected as follows :— 

P.I. to + H.T. 

P.O. to plate of detector or last L.F. Valve. 

S.I. to grid of next valve. 

S.O. to negative side of grid cells. 
The positive side of grid cells should be 
connected to negative L.T. 
It is recommended that the primary be shunted 
by a fixed Condenser having a capacity of from 
‘0015 to °003 MF. The secondary should be 
shunted by a variable high resistance, a good | 
quality variable grid leak is most suitable. 
Grid cells should be tried from 1-5 to 6 volts to 
obtain best results. Price 


The testing of these transformers 
is most searching. each being nan 


tested on our own aerial before 


being boxed. Aach 


Ormond Engineering Co. 
199-205 Pentonville Road, King’s Cross, London, N.1 


Telegrams : 


a 
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ELECTRICAL 
MEASURING 
INSTRUMENTS 


THE WESTON 
Filament Voltmeter 


for Receiving . Sets 
MODEL 301. 


Simplified tuning by eliminating guesswork as to valve 
adjustments. 

Filament voltage control increases the life of the valve 
from two to three times. 

The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 


BETTER RECEPTION 


List Price £2 : 9: 0 


WESTON ELECTRICAL INSTRUMENT CO., LTD. 
15, Great Saffron Hill, London, E.C.1 


Telcphone—Holborn 2029. Telegrams—*' Pivoted, Smith, London.” 


MODEL 3or. 
FILAMENT 
VOLTMETER 


e N 


TT IAMAN AIAH INSTAL 


Igranic - Freshman Fixed (Condensers 


SJIT 


B19 


2-WAY 


Radio 
COMPONENTS. rP 


OTET E A A A 
nable 


T Fixed Condensers have been produced 
, to meet the demand fcr a really efficient 
mstrument at a moderate price. 


They have been designed upon an entirely new 
principle and their construction is such that variations 
in capacity are practically negligible. 

The dielectric losses are exceedingly small and for 
all ordinary applications may be said to be non-existent. 

These Condensers are manufactured in the following 
capacities and may be relied upon to be accurate 
within 5°, of their nominal values. 


Vernier Adjustment. 


14/6 


Telephon: : MUSEUM 3455. 


In answering these advertisements il is des 


Capacity. 
0001 mfd. (0005 mfd. 
‘0002 mfd. ‘001 mfd. 
"0003 mfd. 002 mfd. 


Radcom Vernier 
COIL HOLDERS. 


The Perfect Panel Mounting Coil Holder. 
Connections made under Panel. 
Radcom Finish. 


19, RATHBONE PLACE, 


Patent No. 


am 


to mention *' 


se 3 Mt 
2/ ` 003 mfd. | = A 
7 005 mfd | 
cac 006 mfd eech 


198355. 


T 


19/6 
OXFORD S RERI = 


To) girs: 


3-WAY 


Kadcow as, Westoont. Lencon. 
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THE WIRELESS WORLD 
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Type A. 120 ohms 

Type HLA. 2.000 ohms } s4 15 0 

Type H.H.A. 4,000 ohms 

Type B. 120 ohms. The First Loud 
Speaker to provide for additional 
control through a 6-position tone 
selector .. .... £5 15 0 

Type H.B. 2,000 ohms .. £8 0 0 

Type H.H.B. 4,000 ohms £6 0 0 


Send for Liss 315B—tt 
tells you all about theni. 


Demonstrations of the 
‘‘ Sparta” Loud Speaker are 
given during broadcasting 
hours at Gamages, Harrods, 
Selfridges, The Service 
Trading Co. (289-292, High 
Holborn), City Accumulator 
Co., 79, Mark Lane, E.C., 
G. Salmon, 33, Grafton Street, 
Tottenham Court Road, &c., 
and at our own depots. 


| V AAND CRA Ai dE Soy re 
Ce Sasa: NANA ANNIN NAIANEI N als baba labs Minis Ma Wala Mi BAbA laws ls WsAMAlis WA WA we 


i i vi g Mh ame 
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—when tone 


is the first consideration 


the “Sparta” is invariably first choice. Its 
most noteworthy feature is a remarkably rich 
fullness of tone. This is largely accounted for 
by the lengthy research expended upon each 
component, for the “Sparta” is the Speaker 
of combined excellence—the co-ordination into 
one instrument of all the worth while features 
in Loud Speaker construction. Why not visit 
a demonstration to-day and judge its merits 
for yourself ? 


FULLER’S UNITED ELECTRIC WORKS, LTD. 
Woodland Works, Chadwell Heath, Essex. 


Telephone : Tendon Depot : Telegrams: 
Ilford 1200 (six tines) 58, High Street, W.C.2. “Fuller, Chadwell Heath” 
Telephone: Gerrard 5070. 


Sparta Loup SPEAKER 


MM 
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St SSO EG, o) 
GLAZITE @ 


THE NEW COLOURED CONNECTING WIRE 


No need to use Insulating Sleeving! 


Glazite connecting wire takes its place. Made of tinned copper wire, insulated with - 
a special glazed covering. Glazite possesses exceptional insulating properties and is 
damp and flame proof. Glazite will not deteriorate in use. Highly flexible. 


Ask your radio dealer for Glazite. It is made up in ncat coils ro ft. in length an1 
four different colours—Red, Blue, Yellow and Black. Price _1/6 per coil. 


Send a postcard fcr Glante Leaftet, and 
name of nearest radto dealer carrying stock. 


\ The LONDON ELECTRIC WIRE CO. & SMITHS LTD. 


z) Makers of electric wire for over forty years. Our mark ts a guarantee of quality. 
PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C.1 
‘Grams: Electric, London. *Phones: Clerkenwell 1388, ne 1390, 1393. 


yA RT aadatan nsadi miL 


SA VE S0% of your T ICKET BILL 


and obtain better results by installing immediately 
an ‘“‘EMBOSOGRAPH’”' Machine and Outfit. 


ALL BRITISH. 


CHEAPEST & BEST. GOODS WELL TICKETED ARE 
HALF SOLD. 


HUNDREDS NOW IN USE. 


Note the following Testimonials from satisfied users: 


“The finest investment we ever made.” 
“ Highly satisfactory.” É 


“Sales increased £40 weekly on lines not before ticketed. 
The machine has practically paid for itself within 12 weeks.” 


For specimen card and full particulars write to: 


THE EMBOSOTYPE MANUFACTURING COY. LTD., 
WINDSOR HOUSE, 83, KINGSWAY, W.C.2. 


SIOTIIIIMII MIIMA RT ATE 
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A@uwarterMillion 


Batteries @ 


Two years ago Engineers of the Research Department of the General Radio Company 
Limited announced what they considered the ideal Radio H.T. Battery should be. 


Simply stated it was this: It must LAST LONGER—Deliver much MORE 
ELECTRICITY—Remain MORE CONSTANT—STAND much MORE ABUSE— 
Be no larger and Sell at the SAME PRICE AS ORDINARY H.T. BATTERIES. 


We made a battery according to their specification and after several months’ test 
they ordered | 


l 250,000 BATTERIES. 


Aketo sce (his battery—try it—then you will know why. 
Its the one in the striped METAL box. 


ey i | RADIOBATS Ltd, 
ADIOBAI TT 18, SNOWFIELDS, Mim 
a srt. BERMONDSEY, S.E. 1. 


MTT EEE TETEE 


Mec tae Famous R AUL AND Transformers. 


Pioneers in the industry. 


Audio-Frequency Power Amplification. 

The addition of power amplification to the ordinary audio- © 
frequency amplifier solves the problem of faithfuNy reproduc- 

ing broadcast programmes with greater volume. 

The circuit shows the perfected power transformers especially 

adapted for the well-known “PUSH-PULL form of power 

amplification, which has proved after exhaustive tests to be 

the most efficient method. 


Input R.30, 25/- Output R.31, 25/- 


Descriptive leaflet upon request. 


Super-~Heterodyne Kits. (Matched Transformers.) 

Each kit comprises :— 

Three typeR.rroLongWave(Intermediate Frequency) 4,090 to 20,000 
metres, amplifies frequencies from 75 to 15 kilocycles, each 30/- 
One type R.120. 10,000 metre (30 kilocycle) filter or input, each 30/- 
One type R.130 Radio Frequency Coupler (Oscillator Coupler). 


rércuit S° | Makes possible a uniform output at any frequency within its range, 
: , DAO A LO CESS a4 Se ad mee EEEN EN are O N & 608% each 25/- 
All Amax Junior and Senior eflex Kits. Price £6 12 6 the complete kit. 
° _ (By E. N. Raul ind.) : ? NEN 
The New Radio Key Book. (5. PROMPT DELIVERY. ORDERS EXECUTED IN ROTATION. 


The most valuable book of radio facts ever published. 


Contains practical helps and tested circuits, including ; ` P C2. 
Reflex and Super-Heterodyne. Two photographic GASTON E. MARBAIX, 27-28, Anning Street, E.C.2 


blue prints sent with each book upon receipt of 9d. THERE'S A RAULAND FOR EVERY CIRCUIT 
im stamps. A SS 


CEITENELTULEIVUVTUDUIRUUTTATOUUOATUONUUOOELCOQEUENECADODOUOETEDEADEOO SED UEDAG DOCU EU DUACO TER EUER EET G ATURE EAU 


In answering these advertisements it is desirable to mention “ The Wireless World.” Aq! 


- 


- 


xs “ | 
ADVERTISEMENTS. | THE 2a o WORLD FEBRUARY IITH, 1925. 


TRANSMITTING APPARATUS 


INDUCTANCES. GRID LEAKS: 8 
HIGH SPEED KEYS. CHOKES. | 
RECTIFIERS. | 


N 
y it} W i PY 


APPARATUS MADE UP TO CLIENT'S | 
INDIVIDUAL REQUIREMENTS. 


PLEASE WRITE FOR QUOTATIONS. 


= = 


= ISP 100% efficient Aerial 


z D 

THE BEST YET! and Earth connections 
Lanite, the Super- . N° bother of boring through window frames when you 

nsitiv la tory have the CARPAX handy LEAD-IN Strip. Entirely 
crystal. has made a A supersedes ebonite or porcelain tube ; can be used top 
Pe aioe . bn } ) A | or bottom of window, which closes and latches as usual. 
Amazingly serfsitive. “yy | 
Not a single dad X The CARPAX LEAD-IN 
aan kc rT pat y E is covered with fire-proof insulating ma- 
dia : NOA <e. terial; prevents leakage on wot window sills, 


wonderfully in- 
creased volume. 
Order to-day. Ij deales x: 
supply, ord: r direct. Dia- 


crams & special Whisker s 

Iree with every erystal ee 
Lanite Laboratories, 72 
6 Booth Street East, 


C.-on-M., Manchester 


Spring clips each end for easy connection of leads. 
2|- each. ian snd marth connections 

“100% efficient.” (At dealers or direct. 
CARPAX COMPANY, LTD. 
312, DEANSGArE, MANCHEST. R. 


Sen for our liat of Tested Radio Specialities. This 
list is FREE and POST PREE—sares you money 
and adds to your enjoyment 


Sketch shows 
“lead - in and 
néat way it 
fits under 
window. 


I 


= Sas 


2 Have you bought your copy of 


THE WIRELESS ANNUAL 


1925 or Wireless Amateurs and Experimenters 1925 


Invaluable for Reference during the year- 


The Contents include: 
: . . : ae Senatore G. Marconi. “My Laboratories Ashore and Afloat.” 
Call Signs of Ships trading with Great Britain— uE ace a te a Sy nee: 


Amateur Call signs inGreat BritainandFrance— pr. J. A. Fleming -» “Electrical Research in the Early Days of 
Regular Transmissions in order of their Wave- Wireless Telegraphy.” i 
lengths—Times of Regular Broadcast Trans- | A. G. D. West e “Special Broadcast Transmission.” 
mission (Telephony and Telegraphy)—Directory Lora Gainferd = “ Progress of Broadcasting in 1924." 

of Wireless Trade Marks, Trade Names and F- Keen Pte bac ieee 
Manufacturers—32 pages of Maps—Summary W. Sydney Barrell - ‘Characteristic Valve Curves.” 

of Regulations Affecting Amateur and Ex- W. James “Telephone Transmitters.” 

perimental Licences — Calibrated Waves: P. P. Eckersley  - “B.B.C. High Power Stations” 


Components used in Wireless Receiver— Useful H. J. Round “Broadcasting Microphones.” 
Data—etc. Ww. G. W. Mitchell “Time Signals,” 


Price 2/6 net By Post 2/8 


Obtainable from Booksellers and Wireless Dealers, or direct from the Publishers 
of “The Wireless World ” 


ILIFFE & SONS LTD. Poe% fondon, E.C.A. 
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No. 1009. 
FILAMENT RHEOSTAT 


Perfectly smooth and silent action. 
The correct resistance for all Bright 


No. 1008. 


SWITCH ARM 


Brush of four lamina- 
tions of Phosphor 


Bronze. Highly polished  — Rates Oan Emitter Valves. Termi- 

knob, complete with sol- Sk CAMPLUAL ETO: nals for connection. 

dering tag for connec- KING S DOs LeeLee: Highly polished knob. 

tion. Nickel , ie Nickel plated 

Plated finish. 1 l 1 1 One Hole Fixing.  ñnish. Price 2/ 9 
Price 


Components of Quality alia 


Pay 9 / 6 and get the utmost 
value in aerial wire obtainable 


Captain Eckersley has laid it down that Its name is the ‘MARS.’ I is patamed 
the be-all and end-all of a crystal set is It is imitated i in appearance — but 


—-“TANGENT”-- 
LOUD SPEAKERS 


Every j Tangent” tells its the aerial. secret of ° Mars ° efficiency is in the 
story with marvellous tone It might be added that a good aerial isa inimitable spiral spin which cannot be 
mighty help to the best of valve sets. duplicated in other multi-strand cables. 


| and tune. 


Mast aerial wire is very cheap iwo or Ít costs 9/6 per100 ft. and during the last 
| It tells the story by its 


three shillings buys 100 feet of 7/22. five months over 40,000 100-ft. lengths 
d results can be got with a well have been sold. Widely used for ships’ 


perfection of 30 years’ exs § rigged Leal of ue ne i r and tranainiitins E anoni. 
Fey ut there is a muc ter aerial wire, spent on a uys greater 
perience, care and cons i consisting of 84 strands of an phosi colina nice PA iret A gives to 


onze wire, each wire crystal sets valve iet clanity and strength. 
ALLY WOUND, sira baog 3 tested It enables valve-set owners to tune in 
it has rere to ices 50% greater effici- distant, elusive stations with greater 


used for recepti d certaint 
SO pre Le eens tas 7/228 when Flexible = aie — easiest to fix — 


| sideration given to every Woe 

part and proportion, all 
balanced in such happy 

l combination as to produce 


perfect speech and music. or transmission. extremely durable — these are added 
r ED advantages. 
Í Ask for the oe Tangent ” Loud Prem ae merits of the ' Mars ° this 


Speaker and refuse all 
substitutes. 


| Height over all, .163". 
Price £2- 2-0 each. 


i Height over all, 30”. 
Price £5 -0- 0. 


Obtainable trom all good dealers, 
l but in case of difficulty—wrile us. 


es erecta bees ee ee ees 


GENT & Co. Ltd. Est. 1872, . 


“ Faraday Works,” LEICESTER. 


London: 25 Victoria St., S.W.r 


Newcastle/Tyne: “Tangent” House, Blackett St. (o EEE @) 


Mii NNUNU DAAA ANAAO OUAI ONTA DNAAO ONNEAAN NAAN ATNANN AUAA NTOA DATAN OUAAN DATAA UEAN OONAN NAUANTA ONANAN NAONA: 


The best Radio Panels in the world are branded 


Obtainable from most wireless dealers. 
lf you have any diffculty in obtaining, 
send P.O. for 9/6 to— 


E. & W. G. MAKINSON LTD 
Wellington Works, Welifield Roa 
Preston. (Established over 40 years.) 
Preston 122. 


anes fem 


TELEPHONE : 


PAA 
in 


“ii 


roam 


REGISTERED TRADE MARK 
Made only by the BRITISH EBONITE COMPANY, LIMITED, HANWELL, LONDON, W.7. 


SAAMAANI TE 
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CONTENTS, | 
8 Terminal Studs, 6 
Multi - Connectors, 4 | 


THE 


Certain reception, with as 
many headphones as you 
wish, Experimental i 


circuits wired -~ up, tried 


and re-wired in no time, 
No more need for thə 
messy soldering-iron. 


These are the advantages 
you get with Newey Snap 


WIRELESS WORLD. : 


FEBRUARY IITH, 1925. 


Ld 


Save half the cost of a cabinet by making 


Use “Lightning 


Polish” tofinish. | 


your own. Beautiful mahogany in any 
thickness, planed ready for use, can be bought 
quite reasonably and built up quite simply. 
Get a list now and see what you save. 
CALL AND SELECT YOUR OWN OR 
SEND FOR LIST TO DEPT. fé 
HOBBIES Ltd., Dereham, NORFOLK. 


London, 65, New Oxford St.: 147, Bishonseate, 


E.C.; 79, Walworth Rå., 8S.E. Glasgow, 

. Argyle St. Manchester, 10a, 
Piccadilly, Birmingham, Sea, High 
St, Sheffield, 214, West St. Leeds, t5, 


{reade, Scoutiampton, 11, 
Brighton, 8, London Rd, 


County 
Bridge St. 


SPP OSSSFSFFFFSCSFSOFFASOUSEeeeeeGeaeegerAcsaeasasstensegeges 


Rend to-day, together with your order, for the 
*“Tonyphone,” and this wonderfn! set, which receives ell 
B.B.C, stations, will be delirered complete, including all accens- 
ories. You pay a further £1 each monthafterwarde, The total 
cost is only £15 @s., or, if yeu prefer, £12 59. cash, 


20/- 


. a ND eee a Pll ae 


Coloured Connectors, | 
8 Discs (Black, Red | 
and Blue). | 


eooneasesonadl 


Terminals ; although their 
adaption is simplicity 
itself, their efficiency is 
proved, 


“ TONYPHONE ” SUPER TWO-VALVES. 


Complete with Accumulator, 
H.T. Battery, Aerval, 1 pair 
4,000 ohms Headphones, and 
2 Valves—l High Frequency 
and 1 Detector. All Royalties 
paid, 


Phones + Phones — 
High 
Tension+ 
Low 
Tension + 
Earth 


Tension — 
Aerial 
Com plete 
with instructions. 


— — 


© Send to-day and enjoy broadcasting ROW. ws 

. BRITISH ENQINEERING PRODUCTS OO. ` 

° Radio Dept.), Windsor House, Victoria Street, London, 8.W.1. è 
E ee a SS "SPOS RT OR SPER EDSUES EE UEUE SO PeEEUUEE SSB EO URE RADEREEEEEEe oe HERrOR S.S.. socal 


Neater than 
any Engraving 


These dial indicators have been 
designed to fill a much needed 
want, as they are undoubtedly 
better than any other type of 
panel marking. Can be used 
with any type of dial, and fixed 
by any amateur. 


From all dealers, or in case of diffi- 
cility write to the manujacturers— 


A. F. BULGIN &Co. 


ae Simply drill ene hole | 
' and fix at any point 
of 


dial. 9d. ; - 
| eke plated | Ghatcery Lene ECA ee 1. 
or lacquered brass. » EX. encase By A Can QU hear othe 
Loe eee Phone - - = = Holborn 2072. awe Londo™ 2 g Y : rthan 


your local station? If not | 


\ 
Sirs» ab porch . 
add a Listron crystal to - 


Deviease “atl atv order B 


SRLS o TE A E a TE a OES 


3 Lalo pee F your set to-day. Be-sure 
e A ° a ` « 
G.W. VALVE RENEWALS] | | Masam Stelter ten on 
THE FIRST OFFERED—NEARLY 3 YEARS AGO. a fe Pavel ta i ltt e ss get the best ible . 
Our credentials and your satisfaction proved by increasing demand ‘listron Brussels the aid results from your set. 
making our necessity for increased production. ceived ly. wit mplifters 
QUR EXTENSIVE ADDITIONAL VALVE-MAKING PLANT which 2, distini oalve fto wo’ | Each crystal together with 
includes the latest type appliances is NOW IN PRODUCTION. + of Fo gg ficie® og. at į Silver catswhisker and direc- 
Most comprehensive service and prompt delivery assured. z itwa oj phon ake wh tı i fons, packed in attractive 
Almost any. type valve can now be satisfactorily renewed. z Apot mav Tihis lett, Blue carton, cellophone 
Special Note. Bright Emitters renewed to .25 amp. 3 een like of ad T- " "wt covered and sealed. 
GUARANTEED TONE AND POWER PERFECT. ao use d pi = eset Stocked by your local Wireless 
STANDARD A YPES, Breni Emitters from 18/8 each. Se ae Dealer or direct post free 1'6. 
, -25-amp. - -n W baet 
= m 06 ,, z ~ „» 126 , Attractive terms to the Trade. 
POWER a : ©. ee i Agents required in all districts. 


Terms cash with order. Deliveries 3-7 days according to type. 
G. W. I. LTO. (The Pioneer Valve Renewal cialists 
43, Grafton Street, Tottenham Court Road, ede, W.. » 


Agenis now wanted crerywhere. Good serms, guaranteed deliveries. 


88-90, Chancery Lane, 


Listron London, W.C.2. 


‘Phone : Holborn 2097. 


desirable to mention “ The Wireless World.” 
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aon WILL DAY CALLING 


TO-DAY GO TO DAY IT WILL PAY. 


T’ANDCO BASKET COILS (t100 to 4,50) metres). 
uplex wound, 25 e D.C.C. wire, sewn supports unwaxed, iad verg OF firm) 
an strong, recognised as the finest -i Coils yet made. ' 
Size 1. 2 in., approximately 150 to tres He each. No. i 7 each 


THE WIRELESS WORI.D 


| 
| 


We Guarantee 


the accuracy of these Coil Holders 1/ 6 each. 


coils both as to wave- 


length and efficiency. The new “ Dayzite” Arianis Condensers fitted with Aluminium End | 
They give selectivity of Plates, and both sets cf Vanes soutane. .001, 7/9 each; .0005, 5/8 each ; 
tuning unobtainable in 0003, 5/1 each ; 6002, 4/7 each ; Vernier 3/11 each. Postage 6d. each extra | 
Frequency coll in tamed IF YOU WOULD SECURE IMMUNITY FROM LEAKAGE IN YOUR 
> o creuite. it is far SET HAVE YOUR PANELS CUT TO YOUR SIZE FROM OUR 
SET in advance of the meit FAMOUS EBONITE ORDINARY FINISH EAA FER ER LA, MATT MEDER 
5j- PER LB. AMERICA EASY ON ONE V 
Pg formers. MAKE NO MISTAKE IN YOUR SELECTION. Pe not keep wasting 
Try “Etheron” Coils f) money on crystals of unknown re 
wL% ret you will be delights GET A CRYSTAL THAT HAS STOOD THE TEST OF TIME. 
- metres. with the results. 
= 6 4 
‘EtheroN ” coil for Chelmsford (5 XX) DAYZITE reap. 
_Sold only boxed with Silver Cat’s-whisker, 2s. 6d. each, postage 3d. cxtra. 
: - 1300-2100 metres - S 1/ 6 (postage 2d.) ' Makes exeellent contact with Zincite for N Perikon Dete ae 
X Wa kad a eall eom a delighted cdsetauier vacauily whe stated ka 
: rm , Z We had a call from a delighted customer rec who abated he 
A ttractive te s$ to the Nh ade 2 received 2LO at Brussels quite distinctly ona DAY ZITE crystal. 
Enquiries invited. Write at once for our new catalogue, pont free by mentioning 


** Wireless World 


WILL DAY, LTD., — 
19, LISLE STREET, LEIGESTER SQUARE LONDON, woo. 


Phone ; Regent 4577. Tel _ Telegrams; “ Titles, Westrand, L London.’ 


Li istroN Wireless Components, 


S, 89, 90, CHANCERY LANE, LONDON, W.C. 2 
Telephone: Holborn 2097. 


oOo E EI ë eyga 


Long Range Crystal 
SENSITIVE ON EVERY SPOT. 


Admitted by leading txperts to be unsurpassed in 

excellence of design, the U.S. Radio Transformer | Full Tone and Volume 
bas been proved, under all conditions, the equal of 

any transformer on the market, irrespective of at 50 MILES RANGE. 
price. The core is packed with finest Stalloy iron, s 

the winding is done by experts, the terminals are 


large and comfortable, with soldering tags. Note í 12 SEALED GLASS TUBES, 
the new Earthing pox rei Guaranteed ratio MOUNTED ON ATTRACTIVE SHOWCARD. 


Wholesa RETAIL I Liberal 
| PRICE U.S. Radio Co.. M British | AT 1 6 Discounts. 


18) 6 155, E Street, BRITISH RADIO INSTRUMENT 
esol dealers, a =; be a, Nn MANUFACTURING CO, 
A ae a Ya Trangbrmer 5, Greengate - Salford, Manchester. 


*Phone-—-City 660. 


In answering these advertisements åt is desirable to mention © The Wireless Wohl” A45 
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THE WIRELESS WORLD 


FEBRUARY TIH, 1925. 


_ MISCELLANEOUS ADVERTISEMENTS. 


THE ARA pe r eee in these) 
columns is 
12 words or less, 8/- anil i. for e 
word, 6.g., 18 words, 4 > 84 words, 6/- 

tae E O 

SERIES DISCOUNTS are allowed to Trade Advertisers 
a Slows 00 OEBE Or. ee ee provided a 
contract is placed in advance, and in the absence of fresi 
instructions the entire * copy” is rezeated from the 
previous issue: 13 consecutive enon 5% ; 26 con- 
secutive, 10% ; 62 consecutive, 15°; 


ADVER for these columns are accepted up 
to FIRST POST on ena OMe MORNING (previous 
W spi oe unco a at the Stet rsa rane ee 

or r 

onet Bo MORNING at the Branch Gime 
19, Hertford Coventry; Guildhall Buildings, 
Navigation Street, Birmingham ; , Man- 


strictly 
gent in payment for adver- 
tisements should be made 5G. payable to ILIFFE 


tes, 

being untraceable if lost in transit, should not be sent as 
remittances. | 

All letters relating to advértisements should quote tbe 
number whioh is printed at the end of each advertisement, 
and the dete of the issue in which it appeared. 

The proprietors are not responsible for clerical or ters’ 
errors, although every care is taken to avoid g 


NUMBERED ADDRESSES, 

For the convenience of advertisers, letters may be 
addressed to numbers at “The Wireless World” Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover poe on replies must be added 
to the advertisement charge, which must include the 
words Box ooo, c/o “ The Wireless World.” Only the 
number will appear in the advertisement. All replies 
should be addressed No. ooo, c/o “ The Wireless World,” 
Dorset House, Tudor Street, London, E.C.4.. Readers who 
reply to Box No. advertisements are warned against sending 

remtiance through the post except in registered envelopes ; 
in ali such cases the use of the Depost System ts recommended, 
and the envelope should be clearly marked “ Deposit 
Department.” 

wage DEPOSIT SYSTEM. 

Readers who hesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit Svetem. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 

The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returhed to the sender. , If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage. is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The Seller takes the risk of loss or 
damaze in transit, for which we take no nsibility. For 
all transactions up to £10, a deposit fee of a is charged ; on 
transactions over {1o and under £50, the fee is 2/6; over 

50, 5/-. All deposit matters are dealt with at Dorset 

jouse, Tudor Street, London, E.C.4, and cheques and 

pute orders should be made payable to Iliffe & Sons 
ited. 


FOR SALE. 

ARCHMENT Pleated Loud-speaker Dia- 
phragm Paper, 2s. 6d. Brown's “A” 
reed receivers, 10s. to 20s. Western receivers 
ILR. with needle diaphragm, 6s. 6d. 12in. 
frames, 4s. 6d. Brass rings, 7s. 6d. Alt 
wireless’ and electrical goods stocked at 9, 
Colonial Avenue, Minories, near Aldgate 
Station. Handiest place for City buyers.— 

Leslie Dixon & Co. ’Phone: Avenue 4166. 
(0003) 
ATY’S Variable Grid Condenser, 4s. Qd., 
post free, for perfect control all circuits. — 


Baty, Dunstable Road, Luton. (1002) 
ILLIAMPMETERS (surplus), moving 
coil, ‘‘ Dead Beat,” gin. dials, o to 10, 


30S. ; © to 150, 358.—Radio, 17, Dyer's Lane, 


Putney, London. (1003) 
Bos DEPT 5-valve Set, Mark lII., tuning, 
panel, H.F. H.F.1 


amphfier panel, 


receiver panel, and Mark IV. L.F. amplifier 


panel, also coils, all in new condition, half- 
price.—Jones, Bryn Mair, Conway. "(1006) 
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An J EAPPHONE Repairs.—Rewound, 


For Sale.—Contd. 

ALVES !—French Dull Emitters, .o6 
118. 6d., .07 gs. 6d., .2 6s. Gd., post free. 
Cash with order.—Gerald, 23, Francemary 
Street, Brockley, S.E.4 (1008) 
OMETHING New. a RadiOwire ” aerials 

in trade-attracting carton, retailing 18. 8d. 

per 100ft. The aerial for clear results. Liberal 
terms. Write to-day.—Green & Son, Depart- 
ment 73, Lytham. (1007) 


MISCELLANEOUS. 
ULL Emitters Repaired, incłuding .06, 
guaranteed, quick delivery. Each concert- 
tested. 10s. Od. Bright valves 6s. 6d.— 
W. G. Eames, 15, Red Lion Street, London, 
W.C.1. (1010) 
re- 
magnetised, and readjusted, lowest prices 


quoted on receipt of telephones. Delivery 3 
days.—The Varley Magnet Co., London, 
S.E.18. (1001) 


PATENTS. 


ATENTS and Designs Act, 1907 and 1919. 

—The_ proprietor of British Patents Nos. 
148380, 174064, and 174312 is prepared to sell 
the patents to British manufacturers. ‘The 
inventions relate generally to electric high- 
frequency signalling systems, and particularly 
to carrier-wave systems of wireless telegraphy 
and telephony.—Address: B. W. & T., 112, 
Hatton Garden, London, E.C.1. (1009) 


PATENT AGENTS. 
ATENTS and Trade Marks Obtained.— 


H. T. P. Gee, Patent Agent. Member 
R.S.G.B., 51-52, Chancery Lane, London, 
W.C.2. ’Phone: Holborn 525. (0001) 


[RELESS Inventors.— Patents and Trade 
Marks Advice. 
tations fice.—B. T. King, Registered Patent 
Agent, 146a, Queen Victoria Street, London 
(39 years’ references). (0002) 


WANTED. >` 
ANTED.—Microammeter, damaged 7 
in any condition.—Lloyd, 55, Coten 
Warwick. (1004) 
‘ANTED. — Magnavox or other large loud 
speaker.—Brown, 55, Jesus Lane, Cam- 
(1005) 


End, 


bridge. 
SITUATIONS VACANT. 


ANTED.—Exrerienced Instructor for 
established wireless college ; reply, stat- 

ing age, experience, and salary required ; pre- 
ference given to one willing to take shares, but 
this not essential; replies treated confidential. 
—Box 2391, WIRELESS WoRLD Office. (1000) 


BOOKS. 
ECHNICAL Books.—Second-hand and new 
books on every conceivable subject. Cata- 
logue free. State wants. Books sent on 
approval. Books bought.—Foyle, 121, 125, 
Charing Cross Road, London. (0004) 


Wanted—Sales representative, com- 
mission basis, calling on trade, sell 
first class wireless Components, well 


advertised. Write Box A.8, Bertram 
‘Day's Advertising Offices, 9/10, 
Charing Cross, S.W.1. 


Handbook anų consul- | 


POM 


Efficient Service Guaranteed 


SEND US YOUR ENQUIRIES 
AND ASK FOR PRICE LIST. 


WALTER E. REYNOLDS, 
4, South Street, Fenton, Staffs. 


DUCUOULADONDUCROROGOECOOSCCOEUQURSOROUGOUCSSOUGRCIOOCDOGOUEUS 


tICKETTS CABINETS 


Takes pancl Mahogany Oak 


TOLiUeconnengvaneuagenecee 


ACUERUUEUQSOURREIES 


Modl-dé- Luxe. 
Poii shed 


12% 9 27/6 22/6 

12 X 12 36/-  30/- 

2x1 40;- 34/6 

I2 XI 45- 38/8 
Estsmatecs—Per RETURN POST. 


Send for cabinei designs and lists free. 
CABINET (W.W.) WORKS, BEXLEY HEA1H, SE. 
for Amplifier 


© Fl © K = S$ CIRCUITS 


Designed by a Radio Engineer of 
18 years standing to meet 
Wireless World requirements. 
Extract from “Wireless World,” Dec. 3, 1924. 
“IDEAL RECEIVERS 1.” 


“With chohe-capacity connie, however, it is 
fairly casy to obtain h gh quality amplification, : a 
reasonable degree of amplification per stage and . 


REPLACE YOUR TRANSFORMERS WITH 
CHOKES AND ENJOY PURE MUSIC. 


PRICE 10/- (Postage 6d.) 


F. S. CHAMBERS 
14, Redcliffe Road, London, S.W.10.- 


A ee m 


IMP Battery Switch 


Here i is the switch you have been waiting for 
“Qn” and “ Off” position clearly 
indicated at all times. Will anny 2 [9 
10 amps. Price 
Ask your dealar lo show you. Insist on the original 
Gaston E. Marbaix, 


27-28, Anning Street, E.C.2. 
‘Phone: B'gate 1294, 


a eee Sompeny the re capital x F caer is cantly. 
and readi Cees IN CON? 
VERTING "BUSINESSES PEC AE N Oig. 
aaan for the purpose of obtaining capital for. 
businesses requiring it. We have a fully-trained legal 
and financial staff to deal with all these matters, aod 
can guarantee you the most efficient service. | _- 


BYRNE & LANE, Company Specialiste, S74 
1, Wellington Place, Belfast. Booklet Semi. 


Sheet, rod and tubing in all sizes kept 3 
stock aud cut to any required size while yy 

wait, or sent by post on receipt of cash. -saiia 
We can turn anything in ebonite. -7 YNE 

BUBE. WARREN & RIDGLEY, Da; 
91/92, Great Saffron Hill, London, ECL, os 
‘Phone, Holborn 50. -: Be 


EN E EE Pe i eT 
Read AMERICA’S FOREMOST RADIO JOURNAL 
The “ RADIO NEWS,” published monthly i in America, 4 
eagerly awaited by wireless enthusiasts throughout the US. 
It contains amazingly interesting on the latest 
discoveries in wireless research and countless practical 
hints to wireless users. It is edited by Mr. H. Germsback, 
so well known in the wireless world. 

This journal comes to any address every month for 12 
months for only 13/6, post fee. Send to-day or cail. 

Bole British Bubscription Agente, 


R. McKELLEN & Co., 40, Shaltesbary Av „London, W1 


In answering these advertisements it ts desirable to mention ‘‘ The Wireless World.” 
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The greatest advance in Gridleak manufacture yet made; PRICE 
gives extraordinary re sults in sensitivity and range. The 
nerves of the receiving set. Reliable for all time. One 


hole fixing. Built to replace old fashioned types 


“CHASEWAY” VARIABLE GRIDLEAK 
INFINITELY VARIABLE. ‘001-20 megs. 


The Chase Electrical Mfg. Gon Ltd., 
184, Fleet Street, London, E.C.4. 


'Phone: Central 1539. 


JONQUIEST 


THE BRITISH MAGAZINE OF POPULAR SCIENCE 


Provides Fascinating and Instructive Reading 
on Many Matters of Topical Interest. 


Monthly 1ļ- Net. 
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4. 


Per annum 14/- post free. 


MAKE YOUR OWN CABINETS. 
We supply timber cut accurately to size for amateurs 
to make their own cabinets. Every part is ready 
for immediate assembling. Amateurs who use these 
parts will not have cabinets that look amateurly made, 
out of square and with jagged edges. Each part is 
planed smooth, sawn square, and fits accurately. 
Prices for Sizes of Cabincts. 
Parts per 


FOR ALL MAKES 
Cali and choose 
SETS & PARTS OF ALL DESCRIPTIONS. 


Sales and Service Depot, Wholesale, 
YEATES LTD., 20, STORE ST., 
Tottenham Court Road, London, W.C.1. 


The original house specialising in 


TRANSFORMER’ REPAIRS. 


We Repair, Rewind, or Reconstruct to any Ratio, 
Notsy or Brokendown LF Transformers of any 
Efficiency guaranteed equal to new. 65/-. 

Postage paid. Early Deliveries. 


All 
Sloping Cab:nets 50 
quo:ations for special sizes. Nothing but the best oak or 
mahogany is used in making these parts and cabinets. 
F. & FLETCHER, Ordish Timber Yard, Water Lane, 
Halitax, Yorks. 


postage 9d. 


r cent. on these prices. Ask for 


make, 
Cash with order. 
We supply 


TRANSFORMER BOBBINS 


to any required dimensions (limit core 1°) wound 
to any Ratio and up to 24,000 Turns. 5/9. Cash 
with order. Postage paid. 
TRANSFORMER REPAIR CO., 
HAY STREET, PORTSMOUTH. 


). pe. 


See “ Ericsson ” on each ear 
pioce to gxt gefiuine British 
Ericsson Telephones, At 
al) Sood dealers. 


REDGATE Regd. 705178 
FLUSH-MOUNTING 
Low Capacity 
VALVE-LEGS 
Beauty and Efficiency 


1/- set of 4, Brass. 1/2 set Nicke! 
Plated. With drilling template 
From all the best dealers. 


REDGATE MFG. CO 
32a, Wheeler Gate, Nottinghan’” - 


British 
Telephones 


The British L.M. Ericsson Mfg. Co., Ltd., 
67/73, Kingsway, W.C.2. 


In answering these advertisements it is desirable to mention “ The 


SOLDERED JOINTS SUPERS 


The KRISCROS Co., 50, Gray’s 


LISTEN LOUNGE 


ADVERTISEMENTS. 27 


: Bright Emitters 6/6 : 
: Dull Emitters, — £ 
: volt type - 9J- : 

O6 ‘yp: - - 10/6 : 


. 


ET us send you this asdiul Booklet. 


Gives curves of Radion Valves, 
prices for repair work, and 


shows what service your accumulator 
should give. 


EDED ! 


You can easily 
wire- the most 
complicated circuit 
with the new 


“KRISCROS” 


Connectors, on- 
tirely without use 
of solder ! 


Strong, perfect con- 
tact. Used by leading 
experts. * Kris- 
cros” for every 
thread. Send for list. 


Prices 1/6 to 3/« doz. 


Inn Rd., W.C.1. 


THE SIGN OF 
EXCELLENCE 


The Athol Reversible 
VALVE HOLDER 


GSES 


1/3d. 


Low Capacity. 
High Insulation. 


Long leakage 
paths. 


Single hole fixing 
for panels or 
eboards. 


As used by writers in 


“The Wireless World.’ 


ENTIRE SATISFACTION OR 
MONEY BACK GUARANTEED. 


PLUG IN COILS. COIL MOUNTS. 
SINGLE COIL HOLDERS, etc. 
LISTS FREE. 


If your dealer cannot suptly send direct and let 
us know his name and cddress. 
ATHOL ENGINEERING CO., 
CORNET ST., HR. BROUGH- 
TON, MANCHESTER. 
Tel. H.B. 469. 
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Athol Engineering Co. s Fallon Condenser Co., Ltd. .. 2 Negretti & Zambra ... ass 6 
Bland, S. E. Sas 28 Fletcher, F. & J. 27 Newey Bros... See 24 
Brandes, Ltd. 8 Fuller’s "United Electric Works, Ltd. 19 Ormiston, P., & Sons, ‘Ltd. ... 28 
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Byrne and Lane... ... sw. 2 Lamplugh, S. A, Lid... 2.23 Reynolds, Walter E. ... sg: eae: QB 
Carpax Co., Ltd. | 99 Lanite Laboratories... i .. 22 R.F. H. Radio... 11 
Chambers, F. 8. ` 26 ew Ltd. es 9,10 Sterling Telephone & lectrice Con 
Chase Electrical “Manufacturing Co., E & Provincial Radio Co. 24 Ltd... 1, = 
S A “Itd. eee L Dr nnd ua 27 
eae uss ee (Manchester), » Led. be nee Electric Wire Co. & ‘Smiths, U.S. Radio Co. pi M 2 
Day, Will, Ltd. i a .. 25 $ K a Watmel, The, Wireless Co. 3 ... B 
Dixon, Leslie, & Co. i ae, A Ne. alves, W. G., Co., Ltd. ... E Webber, N. V.. & Co. ... 22 
Dubilier Condenser Co., Ltd. . . Ceaver iii. Marbaix, Gaston E a E 21, 26 Weston Electrical Instrument Co., 5 
Embosotype Manf. Co., Ltd. . 20 McKellen, R., & Co. ... dsa . 26 Ltd. iak a ane ee . 18 
Ever Ready Co. (Great Britain), Ltd. -6 Mullard Radio Valve Co., Ltd. 1 Yeates, Ltd. 2. a a 2 


Silkk and Cotton Covered H.C. and Square 
Tinned Copper Wire, Resistance Wires, Charcoal 
Iron Core Wire, Braided and Twisted Wires, 


P. ORMISTON & SONS, Ltd. 


Established 1793. 
79 CLERKENWELL ROAD, LONDON, E.C.1. 


Telephone—Holborn 1041/2. Telegrams—Ormiston, London, 


Bare Copper Strand- and Flexibles of any 
construction. Wire Ropes and Cords (fine 
sizes) in Galvanised Steel, Phosphor Bronze, &c. 


es ere ee es 


READ AGOUT THE LATEST 
IMPROVEMEN 


BLAND’S BIG BARGAINS 


Sebphone 4 Valve Set. @ Carriage Paid. 
AVe guarantee this set to pick up all B.B c's Sta tious and most of the 
Continental ones. No extra coils wanted for en ae or Radiola. 
Sebphone 2 Valve Portable £14 14 0 Compkete. 
No Aerial, no Earth, no Lightning Risk. Range 100 miles. 
Ex W.D. 4oft. Masts .. &1 12 © Carriage Forward. 
Telefunken Lightweight Phones ea ai — 81 1 8 
Telefunken Imitation Phones .. ed xa Guaranteed 108 
Ondia Wavemeter from 25 to 2,500 Metres = S4 4 0 
F.T.H. ‘o6 or Radio Micro Vaives va y 12 6 
The best RN Emitters made. 
Metal Bright Valve ` zs or 7 6 


The latest addition to the many distinctive features 
which characterise every Watmel Variable Grid Leak 
and Anode Resistance and ‘make then suitable for 


any circuit, is the new contact. 


By means of an 


M.A.L. 60 volt H.T. Battery . és es `; e 


ingenious bronze spring (shown in the enlarged 
illustration) any slackness, between the bush and 
adjusting screw, is automatically rectified and perfect 
electrical contact maintained at all times. Other 
features worthy of special mention are :—Continus 
ously variable, silent in operation, dust and damp= 
proof, and constant in any temperature. 


GRID LEAK, °5S to 5 megohms, 2/6 
ANODE RESISTANCE 50,900 to 100,000 ohms, 3/6 


Send P.C. for Descriptive Folder. 


r The 
WATMEL WIRELESS Co. 
332A, Goswell Road, 
London, E.C.1. 


Tele. : 7990 Clerkenwell. 
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Write jör Trade bims 


S. E. BLAND, A. C.G.I., B.So., 
Electrical Engineer, 

82a & 97, Queen, Street, EC.. 

Central 8521. 


Wireless 
modi. World 


Reader s Query Coupon 


This coupon, together with |/- 


per question (3/6 for 4) 
must accompany all questions. 


Available week commencing February Ilth, 1925. 


Vol. XVL No. 287. 


In answering these advertisements it is desirable to mention “ The Wireless World.” 
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O thrill can equal that of sweeping 
over the crest of a long hill at the 
wheel of a superb car. 


The hum of the wheels on the crisp road; 
the tang of the rushing winter air; and the 
valley below becoming dim in the mist 


The giant engine at your feet is droning a 
happy song, but you are content to forget 
his existence. You forget—and quite rightly 
so—the minute care which the makers 
bestowed, not only upon the design as a 
whole, but upon each individual component 
part. And yet it is the care with which the 
component parts are selected and tested 
that decides the success of the whole car 


The same is true of a wireless set. 


We have specialised for over 12 years on the 
production of better and still better con= 
densers, because we realise how important it 
is for a wireless set to have only components 
ot the highest possible efficiency. 


That is why we advise you, in your own 
interests, to 


Specify Dubilier. 


UBILIER 


CONDENSER CO LTD 


Advt. of the Dubilier Condenser Co., Lid., Ducon 
Works, Victoria Road, North Acton, London, W.3. 
Telephone; Chiswick 2241-2-3. 


In answering this advertisement it 1s desirable to mention ` The Wireless World and Radio Review. 


Digitized by Goog le 
O 
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A self capacity of only 18 micro microfarads, 
dependent on the remarkable construction of 
the core. The unique system of placing the 
primary and secondary windings i in sections, the 
six primary being placed outside the six 
secondary. 

The extremely high ratio of insulation to wire 
and the accuracy of determining the ideal 
number of turns in the windings are fundamental 
points that make the core of the R.I. transformer 
so vital. 


Any transformer without such a core is not 
Right Inside. 
Any set without an R.I. is not Right Inside. 


Make sure to get the transformer you 
know to be Right Inside. Obtainable from all 


reputable dealers. 


Write for 50 page Catalogue free on request. 
o 


eee Radio Instrumants Lt 
oO 2 Ayde Street,Oxford Street £ 
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beginner, amateur constructor, or more advanced 

worker—there are books among the wide range 
published from the Offices of “ The Wireless World ” 
that will provide the information you need. You can 
purchase any of these books with confidence that the 
information given is reliable. They are written by men 
who know their subjects, and know also—from their 
own experience—the troubles that beset the amateur. 


| 

| 

| 

| . 

_ Books for Beginners. 
“Your First Steps in Wireless.” By Huax S. 
| 


yi whatever stage of wireless you may be—whether 


Pocock. Price 9d. By post 10d. 


‘Captain Eckersley Explains—A Reply to His 
Numerous Correspondents.” By CAPTAIN P. P. 
ECKERSLEY. Price 2/-, By post 2/8. 


“Uncle Jack Frost’s Wireless ae on Good 
The new Burndept Ce ee et a ae 
Ethophone Wavemeter | “The A.B.C. of Wireless and How to Manage 


| 

| Your Broadcast Receiver.” By PrErcy W. 
Harris. Price 1/6 net. By post 1/8, 

A great help in tuning-in 

and locating distant stations. 


“The Wireless Telephone: What it is and How 
it Works.” By P. R. Coursey. Cloth bound 
2/6 net. By post 2/9. Paper covers Q2/- net. | 
f | By post 2/3. 
ITH fhcient Wavemeter h as | A ci 
ihis is Bu i fe aani pans ie | ‘Wireless Telephony—A Simplified Explanation.” 
pP you:ca By R. D. BANGay. Price 2/6 net. By post 2/10. 


tune your set to any desired station | 


with ease and certainty, and you can locate the 
distant stations which you hear. Considering 
the simplicity and accuracy of the Ethophone 
Wavemeter, it is splendid value for the money. 
It is complete in itself and can be read at a glance. 


“The Elementary Principles of Wireless Tele- 
graphy.” By R. D. BanGay. In two parts. 4/< 
per part net. By post 4/6. Bound in one vol. 
7/6 net. By post 8/-. 

" Morse Made Easy.” By A. L. RYE. Price 8d. 
By post 34d. 


f 
| 
; “The Perry Auto-Time Morse System.” By F. W. 
The Ethophone Wavemeter, which is of the Perry. Price 8d. net. By post 7d, | 
well-known buzzer type, has two ranges covering | “ Dictionary of Technical Terms used in Wireless.” 

all British and European broadcast stations— By H. Warp. Price 2/6 net. By post 2/7. | 


200-500 and 800-2,000 metres—either range Books for Home Constructors | 


being selected by means of a switch. The Pe 
| “Crystal Receivers for Broadcast Reception.” By 
calibration is accurate within 2% to 3%, the SW Huse Price LG nel Pr pone 


400-metre point being dead acetate The | 
: “ ” ; | “How to Build Amateur Valve Stations.” By 
Wavemeter is very “ sharp ” and can be read to | P. R. Coursey. Price 1/6 net. By post 1/8 
| 
| 
| 


within 2 or 3 metres on the low range, and 10 “Practical Wireless Sets for All-Home Oca- 
to 20 metres on the high range. Write for struction Made Easy.” By Percy W. Harris. 


further particulars. Price 1/6 net. By post 1/8. 
No. 1541. Ethophone Wavemeter, in “Construction of Amateur Valve Stations.” By 


; A. L. M. Dovuctras. Price 1/6 net. By post 1/8, 
polished mahogany cabinet, £6 6s. Od. “The Home Constructor’s Wireless Guide.” By 


W. JAMES. Price 3/6 net. By post 3/9. 


| ‘*Mast and Aerial Construction for Amateurs.” 
By F. J. AInsLry. Price 1/6 net. By post 1/8. 


YY YUV YOY Published trom the Offices of ‘THE WIRELESS WORLD.” 
vo an ee Uj YY 
f, W RE "bY ; we 
DAAR, sha ~ ES ty Whip 


Obtainable from al! Booksellers and Wireless Stores or direct from 
oprice: Aldine House, Bedford St, Strand, London, W.C.2. 


| the Publishers: 
ILIFFE & SONS LTD., 
Telephone: Gerrard 9072. Telegrams: Burndept, Westrand, London 
Branches at Manchester, Leeds, Birmingham, Cardiff, Newcastle 


Dorset House, Tudor Street, London, E.C.4. 
Northampton and Nottingham Remittance should accompany orders sen: by post. 


Write for Complete List W.w.4 


| 
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The Popular Valves—at Popular Prices 


Pee: iets, Vea ; 
“ee : ' > 


yb 


RADIO VALVES 


led the way in the recent price reductions, and continue to lead both 
in LOW PRICE and EFFICIENT PERFORMANCE. They are manufactured 
by the Metropolitan-—Vickers Electrical Co., Ltd., who have done so 
much to make Broadcasting and its reception both good and cheap. 


Cut out the following table of characteristics for handy reference :— 


——- 


Pesh TYPE | 


** Cosmos ” 
Valves’ Dul! Emitter. Bright. Duil Emitter 
Characteristics. SHORTPATH. 
Approx. Length (incl. pins) .. 34in. 4tin. 4\in, 

a Diam. of bulb...... lin. fin. lin. 
Filament voltage .......... 1.1 volt 4.5 volts 1.8 volt 

A n o MEET 0.25 amp. 0.65 amp. 0.3 amp. 

Anode voltage, for detector . 26-45 volts 80-60 volts 20-60 volts 

aa »  foramplifier. . Up to 100 volts Up to 130 volts Up to 120 volts 
Anode impedance, approx.... 16,000 ohms 20,000 ohms 8,000 ohms 
Voltage amplification factor.. 6.5 9 7 
Slope of curve (m/A per volt) 0.40 | 0.45 0.90-1.00 


PRICE 126 7/6 12.6 


Obtainable from most Wireless Dealers. 


METRO-VICK SUPPLIES LTD. 


(Proprietors: Metropolitan-Vickers Electrical Co., Ltd.) 


4, CENTRAL BUILDINGS, LONDON, S.W.1 


eS Look for this Carton. T 
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THE WIRELESS WORLD 


a yee eater WAVEMETER 
ype ‘ C "’) complete 
as illustrated £4 ° 10 ° 0 


50-500 metres. Additional ranges if required. 


The 
GAMBRELL WAVEMETER 


New 


(Type C.'*) 


Important. 


Each Gambrell Wavemeter is calibrated 
against National Physical | Laboratory's 
standards. 


Each Gambrell Coil supplied with the wavemeter 
has a separate chart. 


Each Gambrell Calibration Chart is hand drawn for the 
particular Instrument with which it is supplied, thus eliminating 
all sources of error due to variations im coils, 3. etc. 


Full working instructions are supplied. 
Leaflets on application from — 


GAMBRELL BROS., LTD. 
76, Victoria Street, London, S.W.1. 


'Phone : VICTORIA 9938. 


STERLING 


\ RECE IVERS 
X & LOUD SPEAKERS 


ea Proof by demonstration 
x at all radio dealers 


: STERLING 4-Valve 
RECEIVER. Ideal for 


oud speaker repro- 


duc- £28:1 


Accessories & Royalty 
extra. 


Fm w 
PADR DINO BABI 
5 / 
SPEAKER 50/- 


ty 
` T Mai AS 


Ss e mento! STERLING TELEPHONE & ELECTRICCO. ad 
210-212, TOTTENHAM COURT ROAD, LONDON, W. 


A2 In answering these advertisements it is desirable to mention 


=Scrap your H. T. 


Batteries ! ! 
Use your Electric Li ghting Mains !— 


The **DYNIC” D.C. 
REGULATOR Made ce in 
Does away with the necessity ‘or H.T. Bat- for 
ra cht their Misadant tos haast) a Various Mala 
mply plug into a conveni p holder, an tages 
a ectly smooth and regulated H.T. eapply ver 
is degrees The wander plu; holes in the Price 
are provided so that the H.T. complete ‘with 
Gaigos can be vated a reeaired: Plug and Fiex 
For D.C. Marno ONLY. 
The instrument is handsomely finhed a GO/- 


polished mahogany with a black ebonite top. Postage od. 
Send for Descriptive F older. 
JONES & STEWART 
59, Robertson Street, GLASGOW, 6.2 


ee eee aa. 


Stop Fiddling 


Don't waste time and patience trying 
to find live spots on your crystal. 
TALITE, the natural crystal is sensi- 
tive all over and through and through. 
Every spot isa live one. Of all wire- 
less dealers, price 1/9 each or direct. 


Send for free Booklet. 


Write now for booklet on wireless 
cry stals which will be sent post free. 


HARDING, HOLLAND & FRY, LTD., 
52, Queen Victoria Street, LONDON, E.C.4, 


Use “TALITE" 79 


18-—~ 


‘ The Wireless World.” 


UNE 24TH, 1925. THE WIRELESS WORLD ADVERTISEMENTS. 3 


Get the Jest out _ 
your set Tt 


The most efficient type of electrode system bas one: 
type of valve is not necessarily suitable for other 
types. Certain deciding factors determine which is ` 
the correct design for the given working conditions. 


D.E.R 


Dull emitter, 2-volt general purpose receiving valve. Filament volts, 
1.8; filament current, 35 amp; anode volts, 30/80; amplification 
factor, 9; impedance, 32,000 ohms. 


REDUCED PRICE 14/- 


D.E.6. 


Dull emitter, 2-volt low frequency power amplifier. For use as last 

| stage of amplifier with D.E.R valves in the initial stages. Filament 

j | volts, 1.8; filament current, 0.40 amp; anode volts, 60/120; grid bias, 

iI) | 3-6; amplification factor, 5; impedance, 13,000 ohms. 
| 


REDUCED PRICE 18/6 
OUTSTANDING FEATURES: 


ELECTRODE SYSTEM of horizontal arrangement. This makes 


' 
i 
| . for the minimum leverage and the least possibility of displacement. 
| 
| 


PLATE — The maximum emission is obtained where it is most needed 
(i.e., in the centre). The ends of the filament are cool and non- | 
emitting; there is, therefore, no tendency of the electrons to escape. 


Cap of high insulation, subjected to lests before 
use. Leaf- spring pins to gire “ all-round ` 
contaci tn valve holder, ins'ead of split pins, 
which give only part contact. 


i LOW CURRENT CONSUMPTION- Emission (with operation 
at a dull red heat) equals that from a bright emitter consuming up to 
four times the filament watts. 


Wa) ||| FILAMENT IMPREGNATED THROUGHOUT — The high 
MEIN emission of these types is not dependent on an outer coating which 
RY ||| may rapidly wear away. The active material permeates the whole of 
the filament. 


BUY THE VALVES BACKED BY THE NAMES 


_ MARCONI & OSRAM 


Both Valves work from 


your 2-volt accumulator 


. 
. 
.---.. 


-=-= ee Ow wwe oe we ee mewn wee 
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SEND 
for Text 
Book of 
LISSEN 
Parts— 
free to 
readers 
of this 
magazine. 


LISSENIUM  — 


LISSEN NEUTRODYNE TRANSFORMERS 
for | 


_ Selectivity, Stability, Range & Ease of Handling 


The remarkable popularity of the Hazeltine Neutrodyne type of receiver 
in America is due to the extreme ease of handling and the very high 
degree of selectivity; probably 50% of the receivers in use are designed 


according to this principle. The settings of the three condensers are 
' always the same, so that once a station has been logged it can always 


be picked up again by setting the condensers to-the appropriate scale 
readings. This type of receiver is more selective than any other, with 
the exception of the expensive super—heterodyne type. 


There are, however, some serious disadvantages with the American type 
of Neutrodyne Receiver, and the adjustment of the neutrodyne condensers 
is the chief defect. It is usually impossible to obtain complete stability 
over the whole of the broadcast band; also the receiver will generally 
have to be rebalanced whenever a valve is changed. 


Another disadvantage, when considered from the point of view of 
European broadcasting, is that the receiver is only designed for reception 
between 300 and 500 metres, and, owing to its construction, cannot be 
used for higher wavelengths. 


J l 
THE NEW LISSEN NEUTRODYNE TRANSFORMERS obviate these 
defects and yet retain all the advantages of the original principie. 
Stability is obtained by a special method of winding which practically 
eliminates the external magnetic field of the transformers and incidenta'ly 
obviates the need for any neutrodyne or stabilising condensers and the 
difficulty of their adjustment. The casual inter~stage couplings are so 
small that adjustment of the potentiometer a few degrees from L.T. 
negative will render the receiver perfectly stable. 


The disadvantage of the short wavelength range is overcome by designing 
the transformers so that they can be plugged in on the baseboard of the 
set and changed as easily as plug-in coils. 


THE LISSEN NEUTRODYNE TRANSFORMERS are made in sets of 
three and in five ranges, covering wavelengths from 260 to 3,300 metres. 
Each set is perfectly matched. They are wound on low loss Paxolin 
formers, give remarkable selectivity and stability, and render the receiver 
extremely easy to handle. | 


A Range (A1, A2, A3) 260 to 500 meters. 
B 


»  (B1,B2, B3) .. .. ww .. .. 420to 740 „ 
C » (Cl, C2, C3) .. ci sa si .. 720 to 1300 ji 
D „. (Di, D2, D3) .. ca oi i .. 1270 to 2250 i 
E » (Et, E2, E3) .. $ = a .. 1850 to 3300 3 
Price per set of three Transformers oe zé a es £3 .0.0 


ILISSIEN JOUMUNPTE ID 


LISSENIUM WORKS, Friars Lane, RICHMOND, SURREY. 


"Phone: Richmond 2285 (4 lines). ‘Grams: “ LISSENIUM, LONDON.’ 


In answering this advertisement it ts desirable to mention ‘‘ The Wireless World.” 
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range of 


A.J.S. PATENT VARIABLE 


LOW LOSS CONDENSERS. 


Extremely low minimum capacity 6 micro micro- 
farads, as compared with the usual soe eaten 
shape of vanes giving greater movement of from 
o—30 degrees makes tuning easier on lower wave- 
hs. Absolute silence on 100 metres or below, 

to no rubbing contact. - and. rigid 
practically everlasting, Ebonite, not 
moulded or metal, end pieces giving low loss and 
periei insulation, Special friction washer to stop 


"0002 Mid. Capacity. .....sesessssssoseo 10/6 
"0003 , ‘ie ORE NE ESON ES 11/6 ` 
"0005 ,, DOO ane E EE a 12/6 
‘oor sé, ao aka waatnuateeu eae < 17/6 
EXPORT | 
REPRESENTATIVES: 


EUROPE : G. A. Strasser, 12, Navigation Street, 
BIRMINGHAM, ENGLAND. 


AUSTRALIA : R. V. Bristol & Co. Pty. Ltd., 


Danks Buildings 401, Bourke  Street,. 


MELBOURNE; also at SYDNEY. 


NEW ZEALAND: R. V. Bristol & Go. Pty. 
Ltd. 95, Courtenay Place, WELLINGTON. 


INDIA : W. & A. Bates (India) Ltd., Mercantile 
Buildings, CALCUTTA; also at BOMBAY 
and RANGOON, 


SIAM, F.M.S. & Straite Settlements: 
G. W. H. Viat, c/o G.P.O., SINGAPORE. 


SOUTH AFRICA: E. G. McCulloch, c/o 
G.P.O., CAPE TOWN. 


L 
Note the new price of A.J.S. 


Receivers — now reduced at 
the rate of 3/- per valve. 


A. J. STEVENS & CO. (1914), Ltd., 


Telephone : 1550. 


An example from the wide 
ASS. Components. 


THE WIKELESS WORLD 


r 
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- - - nor build the finest Loud Speakers and 
Receivers without the finest Component parts. 


. That is how we explain the uni‘orm superiority 


of all cur wireless instruments. 
Component is made in 


Every AJS. 


our own workshops. 


Nothing is left to chance, or to others. 


Have we sent you our -New catalogue yet? 


„AJS. LOUD 
~ SPEAKER 


Accurate proportions and non-resonant 
horn ensuring true reproduction with 
complete absence of distortion. Specially 
wound to a correct impedance for music 
or speech, the A.J.S. Loud Speaker does 
not require a step-down transformer 
and may be used wherever a light 
resistance is required. Price, with Metal 
Horn and Electro-plated fittings, either 
standard~ mai finish oc beautifully 
painted and grained to match any 
shade of furniture, 24 15 0. With 
Oak or Mahogany Horn and Electro- 
plated fittings, as illustrated, 25 10 0. 


Wireless Call Sign: 5 RI. 


(WIRELESS 
BRANCH) 


AJS. “UNITOP” 
CABINET RECEIVER 


A handsome and portable cabinet con- 
taining A.J.S. 4-vaive Receiver and 


re aa the maximum of compact 
efficiency. Finest British workmanship 


or Wax-polished Oak, or in Mahogany. 

oan accessories onai re eed 
eadphones, 4 specially | 

Mullard Valves, L.T. Accumulator and 


use, £30 i (Without accessories, 


Tube. tke ready for instant 
224 ,.10 0.) 


5 


‘THE HALL MARK OF ay, ye.) RADIO PERFECTION’ i 


“You can't make Bricks 
without Straw - - - 


WOLVERHAMPTON. 


Telegrams: Reception, Wolverhampton. 


In answering this advertisement it is desirable to mention “ The Wireless World.” 
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vn ery be in the studio . a - 


So faithfully does the “Sparta” reproduce the conceived by master designers, built by master crafts- 
performance given before the microphone that if men. If you would have every tone variation, 
you were to close your eyes you could easily imagine every changing inflection, the personality of the 
you were seated in the studio. There’s nothing artistes themselves, reproduced with vivid realism— 
added—nothing lost. Just re-creation in all the usea “Sparta.” — 

beauty of its original rendering of everything that All good dealers stock it. Ask for a demonstration— 
enters the microphone. For the “Sparta” is the a convincing proof of its extraordinarily good 
supremely good combination of good components, reproduction 


< ep” 
l Type = i ae ae 
, oes ou ray 
ian ‘oS 0 
Every component used 


a “B” S 
in the “Sparta” is the jare Poy the 


6- 

outcome of equally care- patent tion tone 
ful thought—it is, in . are a ante eo of 
fact, the co-ordination z blocking onder 

into one instrument of F 


all the worth - while 


of 
features in Loud Speaker ing in a remarkably pu pin 
construction. ; distinctness of tone. 


Type “A.” 120 obma 
Type ‘'H.A.” 2,000 ohms, 
Type “‘H.H.A.” 4,000 
ohms. 84 18 0 


~ 


“ AU "S Products are vanteed for 
The “Little Sparta ” Loud Speaker a hes Giada cand fo a a A 
rer brother of ee e tells you all about them. 

rfect miniature t peaker, atirat- % O 
isvaly fish in dull blach and oxsdised süver. Fuller’s United Electric 
n iis construction is included an tustable ee 
diaphragm: Made in 120, 2,000 and . Works, Limited, 
4O00 Oams. ; 


. Woodland Works, Chadwell Heath, 
Price 55/- Essex. 
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Mir eless 2 
Accessories 


FOR more than 50 years we have been manu- 

facturing Electrical Apparatus, a period of 
manufacture that guarantees consistently high 
quality in our Wireless Accessories. There 
can be no better assurance of reliability 


than the name “ SILVERTOWN.” 


` . 
~- 


rae FILAMENT RHEOSTATS. 


With finished and = lacquered 
brass bush for panel mounting. 
ames om Resistance wire wound on insu- 
annie lating rod, thereby giving 
5 perfectly smooth adjustment. 
Each supplied with diagram 


a 


giving drilling dimensions. 


3 6 each. 


EBONITE CONDENSER 
DIALS AND KNOBS. 


In one piece, graduated in 
white o — 180°, highly 
finished, complete with 
fixing screw, dial approxi- 
mately 3 in. diameter. 


Complete 1/3 cach. 
Dials only, 10d. cach 


CRYSTAL HOLDERS. 


Mounted on ebonite base (3in. x 
2in.) with glass tube to protect 
crystal from dust. The cat's 
whisker is of silver wire. A 
feature of this crystal holder is 
that it can be easily taken to 
pieces and set up again. 


PRICE 4/« each. 


Makers: 


The SILVERTOWN COMPANY 


106, Cannon Street, London, E.C.4. 
Works: Silvertown, London, €E.16. 


BELFAST: 75, Ann Street. LIVERPOOL: 54, Castle Street. 
BIRMINGHAM ` 15, Martinean Street. LONDON : 100 and 162. Connon Street. 
BRISTOL: 4 Victoria Street. MANCHESTER 16, John Dalton 
CARDIFF: Pier Head (Chambers, Street. 

Bute Docka. NEWCASTLE-ON-TYNE: 59, West- 
DUBLIN: 70, Middle Abbey Street. gate Road. 
GLASGOW :15. Royal Exchange Square PORTSMOUTH: 49, Hizh Street. 
LEEDS: 1, New York Road. SHEFFIELD: 88-90, Queen Street. 


WORLD 


The 1925 ‘ Price’ 4-valve 
Receiver 


S 


ADVERTISEMENTS. ~“ 
(E ~ai 


\ 


The Perfect) 


Combination/ 


JUDGED either for its efficiency of performance 
or as a handsome and decorative piece of 
furniture, the ‘* Price’’ Cabinet Receiver wel- 
comes comparison with any wireless receiver 
on the market In conjunction with the i 
‘* Price '" Special Wireless Battery shown below 

it yields the finest reception possible. 


Complete with ‘‘ Amplion ™ Loud Speaker (Model A.R.19), 
4 Cossor Valves, 7 Igranic Tuning Coils, 90 volt. H.T. and |) 
“ Price” 6 v. Special Wireless L.T. Battery, with flexible 


VHVCHHTTTHTTHTEMIIUWIIIKSSSSSSNSSSS 


leads, plugs, aerial and earth sockets. In fumed or dark j 
Oak, £35 0 0. Polished Mahogany 25'= extra. 

Without accessories (but including plugs and leads, aerial | 

and earth sockets) £21 0 0: ! 

Marconi Royalty £2 10 0 extra. j 

| 

PRICE'S SPECIAL WIRELESS BATTERIES j 


(Guaranieed for One F ear) 
consist of one, two or three independent 2 v. 48 amp. hour 
actual Cells in special crate to fit, giviug 2, 4, or 6 volts. 
Of extra strong construction, in Ebonite Container with 
patent lid and vent stopper preventing acid spray, Price's 
2 v. Cells are sold separately, thus affording enormous 
economy of space to stockists. Lvery full charge lasts 
1 valve, 31 days; 2, 15 
days; 3,9 days 4, 6} 
days. 
2 volt Unit 48 amp. 
hour actual 22/6 
Capacity .. / 
2 volt Unit 48 amp. 


hour in Teak f 
Crate.. 2 5) z 
2 Units (4 v. 48 amp. 
hour act.) in J 
Teak Crate ., 47, 6 
3 Units (6 v. 48 amp. 


hour act.) in 

Teak Crate.. 6 5/- 
Write for Catalogue. 

PRICE’S BATTERY & 

RADIO CO.. LTD. 


_ 11, Hart Street, 
h New Oxiord 8t., W.C.1. 
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MISCELLANEOUS ADVERTISEMENTS. - 


NOTICES. 
THE CHARGE FOR ADVERTISEMENTS io these 
columns is ; 
12 words or less, 3/- and 3d. 
additional word, e.g., 18 words. 4/6 ; 
Name and address must be counted. 
SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the abeence of fresi 
actions the entire ‘copy is rezeated from tue 
prévioas issue: 13 coasecutive insertions, 5% ; 26 oon- 
secutive, 10% ; 52 consecutive, 15°. 
these columns 


for every 
4 words, 6/- 


Worl 


on 
19, Hertford 
rl cota Street, Birmingham ; 199 
r. 
Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instru 
advertisements in this section must be strictly prepaid. 
Orders and Chejues sent in payment for adver- 
tisements should be made to ILIFFE 
& SONS Lil, and crossed = ——— N 


” Dorset 
NESD 


appeared, 
The proprietors are not responsible for clerical or , 
errors, although efery care is taken to avoid 
NUMBERED ADDRESSES. 
For the convenience of advertisers, letters may be 
addressed to numbers at “The Wireless World ” Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be aided 
to the advertisement charge, which must include the 
words Box ooo, c/o “ The Wireless World.” Only the 
number will appear in the advertisement. All replies 
should be addressed No. ooo, c/o “ The Wireless World,” 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against scnding 
remittance through the post except in registered envelopes ; 
tn all such cases the use of the Deposit System is recommendcd, 
and the envelope should be clearly marked ‘' Deposit 
Department.” 
wae DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 
The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and snbject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £10, a deposit fee of 1/- is charged ; on 
transactions over {10 and under £50, the fee is 2/6; over 
£50, $/-. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, snd cheques and 
money orders should be made payable to Ilifle & Sons 


FOR SALE. 


OOD Horns.—H. Maddison is the manu- 
facturer of the *‘ Allwoodorn ” in all 
sizes. Oak and mahogany speciality. The 
‘“ Allwoodorn ° Junior, the wood horn and 
casting that fits the Amplion 39. Giving a 
great improvement ir. volume, tone, and de- 
tail.—2a, Ronalds Road, Highbury, N.s. 
Manchester dealers please obtain your supplies 
from Messrs. Garnett’s, Islington Grove 
Works, Salford, Manchester. (1144) 
UPER Hetrodyne, 8 valve, built with best 
English and American parts, loud-speaker, 
reception on frame aerial; price, complete and 
with small Amplion, £;40.—Aspinall, Castle 
Street, Cirencester. (1194) 
NTIFOAM for frothing accumulators. Tn- 
Stantaneous action. Guaranteed Ferm- 
less. 1s. Gd., post free, sufficient for 20 cals. 
—Acton Bros., Edmund Street, S.E.s. 
(1 199) 
a6 


s 3 © 
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For Sale.—Contd. 


IGH-TENSJON Accumulator Batteries, 
70-, 9Q-, 120-volt sets, 30S., 40S., and 
55S. Ideal batteries for Joud-speakers. 
Polished carrying cases. Sample 1s. sd.— 
Pearson, 110, Marston Line, Bedworth, 
Nuneaton. (1198) 


HORT-WAVE Coils, low capacity, 5, 10, 
15, 20 turns, qs. 6d. set, 1s. 3d. each.— 
Robins, 99, Albany Road, Camberwell, S.E. 
(1200) 

ULL Emitters.—Improved Pliotrons, finest 
.06 valves 9S., 2V., .2a. 7S., post free, our 

risk, guaranteed, none better.—Nicols, 17, ; 


Sydenham Hill, S.E.26. (1201) 
ý | 

MISCELLANEOUS. | 

] A. Brass Screws, Nuts, and Washers, 1 
e gross assorted, all useful sizes, 2s. 


Frade supplied.—J. H. Bennett, Station Road, 
Willesden Junction, N.W.1o. (0006) 


pEr Quantity Press Tools for Wireless 
Parts .cheap; first-class condition.—-40, 
Chatk Farm Road, N.W.1. (1197) 

| 


PATENT AGENTS. 


BRYSON, B.Sc., Assoc.M.Inst.C.E., | 

e Chartered Patent Agent, 29, Southamp- | 

ton Buildings, W.C.2. ‘Phone : Holborn 672. 
| (1077) 


REPAIRS. 
FL EARPHONE 


magnetised, and readjusted, lowest prices 


quoted on receipt of telephones. Delivery ; | 
days.—The Varley Magnet Cv., London, 
S.E.18. (0007) | 


SITUATION VACANT. 


ANTED.—Man having sound theoretical 
knowledge, able to carry out experimen- 

tal construction, and preferably with labora- 
tory experience.—Applications, giving details 
of experience, stating salary required, and 
when disengaged, should be addressed to Box 
4194, WIRELESS WorLD Office. (1196) 


BOOKS. 


a IRELESS WORLD.”—132 back num- 
bers, 1919 to 1924. 

Cook, 101, Ashby Road, Loughborough. 
(1195) 


The 
Amateur’s Book 


of 
Wireless Circuits 


By F. H. Haynes. 


The most up-to-date book of circuits 
published. It contains 117 practical 
circuits for reception and transmission, 
with notes and descriptive matter. 
Price 3/6 net. By post, 4/= 
Oltatiahle from Booksellers and Wireless Stores; 
or dincct from the Publishers ; : | 


Jurry & Sons Lro., Dorset House, Tudor St.. 


London, E.C.4. W.W.19 


Repairs. — Rewound, re- | 


What offers ?— | 


PATENTS, DESIGNS axp TRADE MARKS. 


J. S. Withers & Spooner. 


Cuaaterep Pareyr Aoexrs, 


Erar_e IOUE, 
61 & 52, CHANCERY Lave, 
Loxpvon, W.C. 


6 -fold AMPLIFICATION 
WITHOUT VALVES 


ree: at emali cost, by the NEW 
MAGRETIC MICRO- 


(Provsona: Patent.) 


It clings to the Magnets 
of any Wireless Receiver 
and amplifies direct from 
them. No Microphone 
Button. No Diaphragms 
whatsoever. No distor- 
tion. A three-volt Dry 
Battery only required. 
Full particulars from 


WILSON ELECTRICAL MANUFACTURING CO. 
18, Fitzroy St.. Euston Rå., Londoa, W.L 
‘Phone: Museum 2703, 


— — 


Che 


‘Tested 


low-loss 
conclensers 


and low 
round. 


Wonderfully accurate 
in losses. Mechanically 


Supplied with or with ut vernier. 
The British L.M. Eric son. Mieg., 


td. 
London, W.C.2. 


Co., 
67/73, Kinrsways, 


001 12.6 

wo 10/0 

Agents erery- 
where, 


LET 


Firmewt® 


improve your set 
Include— 
“Tangen.” Tunin Coils. 
“Tangent” Loud Speakers. 
ransformers. 


** Tangent” 
“ Discol” H.F. Tranasiormers. 
“ Tangent” Filament Rbhħeostats. 
Of all reputable dealers, : 
GENT & CO. LTD., Est. 1872, 
Faraday Works, LEICESTER. 


——_ ee 


L H.T. Accumulators— 
7”  60Volts. 3 Actual Amp-hour 
GUARANTEED 2 YEARS. 
MONEY RETURNED IF 27 6 
NOT SATISFIED. 
Qbtainable on!v from: i x 

Accumulators Elite *) ‘eo Halifax PA 

Trade supplied. 


In ansiwering these advertisements il is desirable to mention ‘ The Wiréless World,” 
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YUNE 24TH, 1925. 


THE WIRELESS WORLD 


ADVERTISEMENTS. 9 


‘Experimental Apparatus 


We cater for the man who wants something out of the 
ordinary. : 


We specialise in the manufacture of :—Short Wave Sets, Low Loss Coils, 
Wave Meters, Filters, etc., and will build up any design to ‘clients individual 


Pancake inductances. 


requirements. 


BBER 


Vale Rd, Oatlands Park. Weybridge . 12/6 et of 7 coils 
Tel.: Weybridge 83r. nted. 
Call lens 2DQ, 2MX. 


Bb T R 


STRONG CONTACTS 
` EVERYWHERE 


Faulty electrical contacts mar many 
otherwise good wireless sets. Collett 
Excel Terminal Tags give you 
ts inside and outside your receiver. 
iene simplify your soldering, they bend 
! but w.ll not break Always ask for them 
| by name. Every good dealer sells pel 


and will show you the ten types ma 
In case of diffculty write to us for mane 


COLLETT'S | 


EXCEL 
TERMINAL TAGS 


52/54, Hampstead Rd., N.W.I. 


SEE THE NAME 
ON EVERY 
TAG 


Made by S. H. Collett Manufacturing Co., London. 


CHOKES morom 


- Batrect from “ The Wireless World,” Feb. 11, 1933. 


“Choke coupling le the method we have adopted 
fp the L.F. amplifier, danse we bave found that 


EERTALTS CHORE: PRICE 11/6 
WORLD REQUIREMENTS ‘Postage 6d.) 

IF YOU TRY GOOD CHOKES ONCE YOU 
WILL NEVER LOOK AT A_TRANS- 


FORMER AGAIN; AND THEY ARE 
CHEAPER. 
F. J. CHAMBERS, 
ML Radio E., 
19, Elystan Street, London, S.W 3. 


‘Phone: arai dirt 9736. 


prompeT REPAIRS 


TO HEADPHONES 
TO LOUDSPEAKERS 


Rewound to any Resistance. Remagnet- 


YOU MUST TRY OUR NON-METALLIC HORNS 
--to realize thelr Purity & Volume. 
The resulting fidelity of their 
sweet - reproduction 
will positively amaze you! 
LOUD — NON-RESONANT 
— DISTORTIONLESS 
Finish—an attractive dull 


ised and made equal to new. Prices 
Quoted on receipt of Instruments. 


Mape oo First Class Workmanship only. 
ear, 37 YEAR. THE VARLEY MAGNET CO. 
ooLwica 883, WOOLWICH, S.E.1& | 


mart LAKER ross 


Well known throughout the Lill 
Send for either 
. WIRELESS MAST er TENNIS POST Catalogue. 
JOHN and JAMES LAKER CO., ENGINEERS: 
Gonirastors to H.M. Government, 


457, Romford Road, London, E.7. 


Tak. Wirel 
into the Garden wi 


The New linden Electron Works L ry pert £.6. 


Do. 
Flare ag illustrated 16” 10” 7,9 
Smali Western 


paired 
24” 14° 11,9 
Curved Hern, for Aapon” 
" Juniors ” . — r2” 11/9 
Do. with Petal Flare— 13” 129. 
f-Neck, excep- 
tionally loud results 24° 13° ” 149 
Do. with Petal Flare 25” 15° 15/9 


Post, packing and crate— 
1/9 extra. 


SCIENTIFIC 

SUPPLY STORES, 

80, Newington Causeway, 
~ London, 8.£.1. 


arrapa Causeway, 8. k L 
Orge’s 
18 ele ta reel: Charing Gee Road, W.L 
. Rdgware Road, W 
84. Church Road, Upper Norwood, 8.FR.23. 
"Phone : Hop 4177. 


9 


Ezi-Wiring Series 
No. 1. “A Three-Valve Portable Receiver.” 
ocock. 


By Hugh S. P 
Price 2/- net.. By post, 2/2 


‘ELECTRADIX RADIOS 


REDUCED PRICES 
“C” Valves, Air Force, low loss, & - 6 for 24/-post free. 
Wavemeters, 50/-, 84, 85 and 8&6. 
rders, 86 10s : Wheatstone, $8. Alternators, 
83 10s. Valve e Raaenried: 83. Spark Sets, 15/6. R.A.F. 
e ” W Steet Masts, 2/6 per sft. run. Receivers: 2-valve, 2B, 
Receiver. By W. James. £2; aval eer 4, 833 sae pe ees zvalve 
i Marco All prices valves. ; an 
Price 2/ net. By post, 2/2, |} Ma iy ee Bodh oul an zp on crane 
“ ° ° ohms, to - ud-s a . nite 
No. 4 “A Four - Valve Combination ||fioms, 8/~ A.C. Chargers, ig Harring Dyna- 
Receiver. By. W. James. mas, Marconi Rounds Vre S Mil janicneters, 
Price 2j- net. By post 2/2. 22'6. Micro-Ammeters, 8668/-. ree and Voltmeters, 


alee, O yale ck cies 
Of all booksellers, or from the Publishers, || ores OY Bost rres ads 
ILIFFE & SONS LTD., 
Dorset House, Tudor St., London, ECA. 
W.W. 


No..2. “A Three-Valve Receiver.” 


By F. H. Haynes. 
Price 2/+ net. By post, 2/2, 


No. 3. “A Two-Valve and Crystal Reflex 


LESLIE DIXON & CO., LTD., 
9, Colemal Avenue, Minories, @.1. 


‘Buses ass the door Telephone—Avenue 4146. 


as 
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“UTILITY? —| [ ) 


WIRELESS SPECIALITIES Make an All- British 
COIL CHANGING UNIT, Super - Heterodyne 


By means of the ‘ Utility” Coil . s 

Changing Unit, instant switching The Super- Heterodyne you build will 

from one station to another or exceed your expectations if you use 

ean See arr igi Coil 10: another Bowyer-Lowe Transformers which are 

can effectec It is attached 

to. the inside of the panel by our built for use with British Valves. Tests - 

er hpr nen of one hole fixing. shew that they yield greater selectivity 

s the illustration shows, it is only > S x i 
necessary to plug in coils in the and signal purity than is otherwise to be 
ordinary way. obtained. Each set of transformers is 
Price 2/6 bách. matched at a uniform peak frequency ; 

each is tested against short circuiting at 
500 volts between windings. 


a 
. 


One amateur who built a Receiver with 
them says, “* The selectivity is nothing 
short of marvellous . . . tone quality far 


Complete Series 
of Bowyer-Lowe Inter- 
mediate Wavelength 


CONDENSERS 


. A H.r. Transformers 

Scientifically Designed, comprises 1 Input 
surpasses that of any set ve made.’ 

with Close Spacing, Large Filter and 3 Interstage 

Adjustable Bearings and Traosformers, with 


Dubiller 0.0008 fixed 


P.O. 2/9 for instruction Outfit 
SEND for building the Bowyer-Lowe 


Perfect Insulation. 


condenser ; all care- 
fully matched and 


PRICES | Gecad: to mate, 2a Seven Valve Super-Heterodyne Receiver. 

SQUARE LAW OR | ee. ee It contains full size Blueprints of panels 
a Q mh J Yee . 

pig | Grade “A” Ebonite: and wiring, progressive assembly photo- 


all connections clearly 


graphs, log chart, and carefully written 
book of directions. Hundreds of Amateurs 
are making the wonder sêt of the year by 
its aid. 


No. WW 123 ‘001 12/6 
. WW 144°0007511/9 
No, WW 124 *0005 19/8 
| No. WW 125 -0003 8/9 4 
No. WW 145 +0002 7/9 
No. WW 146 ‘0091 7/8 


marked. Order direct 
or from your dealer. 


A 


> . A 
© 


Vernier 2/6 extra. i f | fe 
a PS -ss | BOWYER - LOWE 
MANUFACTURED BY INTERMEDIATE WAVELENGTH TRANSFORMERS 

UTILITY WORKS, —_— 
“WILKINS WILKI NS & WRIGHT LTD., | RENRMINGHAM. Bawseh Laws Cox 1a: Letchworth 


Wireless 
vosit World 


Reader’s Query Coupon 


RUSSELL’S 


Proved best by laboratory test: Cc ry Ss t a l sS 


The choice of radio experts the Two E fr m Sealed 


= ae T ’ Boxes 

world over. Iry a Russell's Retail Price t jms 1 18 
Crystal in your set—ask your A 

dealer for the famous sealed 4 
box and see the name Russell's. 


The L. G. Russell Laboratories, 
1-7, Hill Street, Birmingham. 


(Opposite Empire Theatre.) 


This coupon, together with 1/- 
per question (3/6 for 4) 
must accompany all questions. 


Available week commencing June 24th, 1325. 
Vol. XVL No. 306. 
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Always perfectly centred -no lock-nuts or set-screws 


‘Ghe 56 


Collet 


DIAL (Prov. Patent 25470/24) 


The “Collet "“ Dial helps itself. The accuracy of 
its operation does not depend on its original con- 
struction entirely. [t automatically adjusts itself 
and is always perfectly centred despite variation in 
the diameter of the spindle. There is no call for 
careful or complicated fixing, and the elimination of 
lock-nuts and set-screws is another boon to the user, 
ridding him of their consequent disadvantages. 
Perfectly even rotation is undoubtedly assured. 


The sectional diagram shows you the inner construction of this ingenious 
dial. The drawing in the smaller circle is an actual illustration of the 
slotted brass sleeve, magnifed in bbe ag The following explanatory 
remarks are a key to the diagram. (1) Threaded brass liner to knob. 
(2) Screwed head of * Collet.” (3) Tapered hole moulded in dial. 
(4) Split “ Collet ™ Sleeve. (5) The spindle may be screwed or plain. 
No tools are necessary for fitting. One turn of the knob is sufficient to 
firmly fix the dial in any position. 


The “Collet is a tapered brass sleeve with screwed head, set in a 
corresponding opening in the dial. The tapered portion is ‘slotted to 
provide an elastic grip. When the knob is revolved on the boss of 
the dial it grasps the threaded head of the * Collet `° and draws the tapered 
sleeve into the tapered hole in the dial, thus forcing a clutching 
engagement with ihe spindle. The sectional diagram on the right 


illustrates these advantages. 


Write to: 


EBONESTOS INSULATORS LTD., 
EXCELSIOR WORKS, Canterbury Rd., S.E.15 


m ——<—$ KL — - 


Now Ready. 
Special Articles: 


The Year Book of Wireless °)...4.... 


N.P.L. in connection with 


Wireless Research,” by Dr. 

Telegraphy and Telephony = 'i325".2; 
Speakers,” by Capt. H. J. 

Round. ‘ Atmospherics,” 

13th YEAR of PUBLICATION by T. L. Eckersley. “ Design 

; f of a Broadcasting Station,” 
This Standard Book of Reference should be in the hands of by Capt. A. G. D. West. 
every wireless enthusiast. It contains in convenient form “The Allocation of Wave- 
a mass of well-arranged information of vital interest alike [sts to prevent Inter- 


z , erence,” Dro A: IN, 
to the wireless amateur and the technical expert. CN i ca de. 


Brief Summary of Contents: 
Record of Developmentin Wireless Patents; Definitions of Technical PRECE 


Telegraphy and Telephony, W.H. Terms and their Equivalents in 
Nottage ; Resumé of Wireless French, German, Italian and 


Legislation ; International Radio- Spanish; Formulæ and Useful 
telegraphic Convention ; Directory Data; Books published in 1924; 
of the World’s Land Stations and Biographies and Obituary Notices; ez 


Air Stations; Direction Finding: and a Comprehensive Atlas of the 
List of British and American Wireless Stations of the World. 


Published from the Offices of “THE WIRELESS WORLD” 


ILIFFE & SONS LTD., Dorset House, BY dost 15/9 
Tudor Street, London, E.C.4. 
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iv. ADVERTISEMENTS. 


THE WIRELESS WORLD AND RADIO REVIEW 


JUNE 24TH, 1 


HE dithculty of “ overcrowding on the dial ” is not always the fault of the condenser, especially if the 


latter be the new Igranic Square Law Model. 


There are other factors which determine selectivity, 


as for instance the proximity to your receiver of a high power station working on approximately the 


wave-length of the distant station required. 
Valves upon which a lot depends. 


made possible by the Igranic Unitune Aperiodic Fixed Coupler. 
This component combines many of the advantages of both direct and looscly coupled methods of tuning 


without their attendant disadvantages. 


lengths. 


The aerial coil is aperiodic and is responsive to all wave-lengths within certain limits. 


Then there is also the method of coupling High Frequency 
The surest way to selectivity lies in the adoption of the form of coupling 


It is therefore particularly efheient when receiving on short wave- 


The secondary winding 


should be shunted by a variable condenser of -oo05 microfarad, and is calibrated for various wave-lengths 


with given values of capacities in parallel. 
of the aerial may be. 
capacity of the coupler to a minimum. 
Unitune Fixed Coupler. 


standard coil holders. 


IGRANIC RADIO DEVICES 


include: Honeycomb  Duolateral 
Coils, Fixed Condensers, Variable 
Condensers,  Filanicnt  Rheostats, 
lutervalve  ‘Transforiners, Vario- 
meters, Vario-couplers, Variable 
Griul-Leaks, Coil Hoklers, Battery 
Potentiometers, Vermer Tuning 
Devices, Switches, etc., etc. 


All carry the IGRANIC guaraitee. 


Unitune Minor for 75-180 metres, Price 7/6 
A Major ,, 300-600 n: , I= 


All reputable dealers carry stocks 


List U.126 


AMN 
RANIC 


Write for 


ELECTRIC 


149, Queen Victoria Street, London. 


Works : BEDFORD. 


These wave-lengths remain constant no matter what the dimensions 
Both windings are of the Honeycomb Duolatcral formation, thus reducing the self- 
The dithculty of obtaining reaction is also overcome by using the 
The Unitune Fixed Coupler may be used in any ordinary receiver emploving 


Branches: 
BIRMINGHAM: 73-74, Exchange 
Buildings. Carpirr: Western Mail 
Chambers. GLascow: 50, Welling- 
ton Street. LEEDS : Standard Build- 
ings, City Square. MANCHESTER. 
30, Cross Street. NEWCASTLE: 90, 
Pilgrim Street. 


Printed for the Publishers, ILiFFE & Sons LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press, Ltd., Paris Garden, Stamford Street, London, S.E.z. 


Unitep States—The International Newa Co., New York. 
Sevoium—W. H. Smith & Son, 78, Marche aux Herbes, Brussels. 
Perth (W.A.) and Launceston (Tasmania). 


Colonial and Foreign Agents : 


France—W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris. 
AUSTRALIA —Gordon & Gotch, Ltd., Melbourne (Victoria), Sydngf (N7S.W.), Brisbane (Queensland), Adelaide (8.A.), 
New ZeaLaĒNxn— Gordon & Gotch, Ltd., Wellingfan, Auckland, Chfistchun¢h \and WMhredin > 


Ispia—A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. Canana — Gordon & Gotch, Ltd., Torontu; Ihpeblal ets Cd/, Poroto, Montreal Winnipeg, Vancouver. Victoria 


Sorrn Araica—entral News Agency, Ltd. 
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